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269 271
1 todateand you said you had no idea? 1 A Butthat'snot wherel stopped.
2 A |didnot at that time, that's correct. 2 Q Andthefact that you found Campylobacter in
3 Q Andl asked you then totell your lawyer, Mr. 3 thewatershed would tell you something was a sour ce
4 Page, so he could tell me. We asked him again last 4  of Campylobacter in the water shed; isthat right?
5 Saturday for that information. Westill don't have 04:50PM | 5 A Ifyoufound it there, you would, but the fact 04:52PM
6 it. How much haveyou charged to date, sir? 6 that youdon't find it thereis not an indication
7 A | believethe number is about $400,000 over 7  thatitisnot present.
8 threeand ahalf years. 8 Q Now, | want tovisit with you about that for a
9 Q Inyour linesof evidence, you talked about 9 minute. You talked about theindicator bacteria,
10  your review of technical literature? 04:50PM 10 andtheindicator bacteria enable you to say that 04:52PM
11 A Yessir. 11  somethingistherethat you can't find, that you
12 Q Which led you to the conclusion that there'sa 12 can't see, that you can't culture?
13 high concentration of E. coli, Salmonella and 13 A Yes, sir, there are good occasions of that.
14  Campylobacter in poultry waste? 14 Q You'reaskingthejudgeto assume somethingis
15 A Inpoultry operations and poultry waste. 04:50PM 15 therewhich you you can't find, which hasn't been 04:52PM
16 Q Inpoultry operationsand in poultry waste. 16  proven to bethere, but because something elseis
17 Waéll, we know, for example, that one of the reasons 17  there, it might bethere; am | saying about what you
18 that wewant to thoroughly cook chicken isbecause 18 aresaying?
19  of the possibility of Salmonella; right? 19 A | wouldnot have said it that way, no.
20 A Yessir. 04:50PM 20 Q Letmeaskit another way. How many timesdid 04:52PM
21 Q Chicken can either cometo your kitchen with 21  youlook for Campylobacter and Salmonellain the
22 Salmonellaor it can acquireit when it'sin your 22 watershed?
23 kitchen on the countertop; isthat right? 23 A Intheearly stageswe looked for it
24 A | supposeitcan. | don't believethat'sthe 24 frequently.
25  most likely situation. 04:51PM 25 Q Wheredidyou look? 04:53PM
270 272
1 Q Everywarm-blooded mammal isareservoir of E. 1 A Welooked inthe environmental samples that
2 coli; isthat right? 2 were collected.
3 A 1 wouldsay that'strue, yes, sir. 3 Q | mean, what kinds of samplesdid you look in?
4 Q Eachoneof ushere-- all but oneof ushere 4 A |bdievethat it waslooked for in litter.
5 inthecourtroom would be considered a reservoir for 04:51PM | 5 It waslooked for in water, and it was looked for in 04:53PM
6 E.cali? 6 edgeof field samples. 1'd havetolook back to see
7 A lcetanly am. | can't speak for anyone 7  if it wasfurther than that.
8 e€se 8 Q Whydidyou stop looking?
9 Q Wadl, asatoxicologist, you know that to be 9 A I'mnotsurewhat the reason for stopping
10 so,don'tyou, sir? 04:51PM 10 looking was. | know after about six or eight months 04:53PM
11 A Yes, dr, and that's why we do contribution 11  wedidn't samplefor it any longer. Weidentify --
12 anaysesto sort through these kinds of issues. 12 Q Youdidn't find any?
13 Q Andcowsareabigproducer of E. coli, aren't 13 A Nonewasfound, and weidentified the fact
14 they? 14  thatit'swell-described in literature that not only
15 A Canbein certain circumstances. 04:51PM 15  Campylobacter, but E. coli and Salmonellaare 04:53PM
16 Q Variouskinds. Infact, don't they produce 16  specifically identified as species for which you can
17  someof the most hazardouskinds of E. coli on 17  have them present and not be able to culture them.
18 occasion? 18 Q Wadll, let me hand you a demonstrative exhibit
19 A Can. 19  which I've never seen beforein my life.
20 Q Andthefact that you find E. coli in the 04:51PM 20 A That'skind of arisky move, isn't it? 04:54PM
21  watershed really just tellsyou you have E. coli in 21 MR. TUCKER: I'm not going to hand it to
22 thewatershed; isn't that right? 22 him, Judge.
23 A If that wasthe only question that you've 23 Q Didyoulook for it in dust?
24 asked, it would tell you only that. 24 A Indust?
25 Q That'stheonel'm asking now. 04:52PM 25 Q Yes 04:54PM
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1 fateand transport opinion; correct? 1 Dbacteriawere.
2 A | amoffering an opinion about how it got 2 Q Youconducted nofateand transport analysis
3 thereand I'm offering it for two reasons. One, the 3 toseewhich of those sour ces actually impactsthe
4  bacterialevelsare very high and second of al, the 4  water body more substantially; correct?
5 signaturethat wasidentified is of cattle, is of 09:43AM 5 A |think I've answered that. | think that we 09:45AM
6 poultry. 6 havedoneit.
7 Q You'rereyingupon thework of Dr. Roger 7 Q Haveyou donethat?
8 Olsen for your belief that the water showsthe 8 A | havereviewed information that the team has
9 evidence of poultry contamination; correct? 9  provided that answers that question for me.
10 A Inpartlam,and|'maso relying on that of 09:43AM 10 THE COURT: | think we've answered that 09:45AM
11  Dr. Harwood and the other lines of evidence that | 11  question.
12 described yesterday. 12 MR. GEORGE: He'snot going to -- | want to
13 Q Youyoursdf, sir, haveyou conducted no fate 13 make sure someone doesn't get up later, Y our Honor,
14  andtransport analysis; correct? 14  and say Dr. Teaf conducted the fate and transport
15 A No, | did not, not formal. 09:44AM 15 analysishere. 09:45AM
16 Q Based uponthework you have donein this 16 THE COURT: | think we've plowed that
17  case, not thework of others, can you stateto a 17  ground.
18 reasonable degree of scientific certainty that if 18 MR. GEORGE: I'll passthe witness, Y our
19  Judge Frizzell grantstheinjunction that is 19  Honor.
20 requested by your client, thewater quality 09:44AM |20 REDIRECT EXAMINATION
21 standardsfor bacteriain thelllinois River will be 21 BY MR.BULLOCK:
22 met in 2008 and 2009? 22 Q Justafewthings. Dr. Teaf, yesterday Mr.
23 A My opinionisthey will be. 23 Tucker presented someinformation concerning TMDLs
24 Q Canyou statethat opinion to areasonable 24 invariouswatersheds, for instance the South
25  degree of scientific certainty? 09:44AM 25 Canadian? 09:46AM
339 341
1 A | canbasedonthe-- 1 A Yessir.
2 Q You'rewillingto stakeyour professional 2 Q What doestheinformation discovered in
3 reputation on the proposition if this court enters 3 producingthe TMDL for the South Canadian River tell
4  theinjunction sought by your client the water 4 you about sources of pollution in the lllinois River
5 quality standardsfor bacteriain thelllinois River 09:44AM | 5 watershed? 09:46AM
6  will be met next year? 6 A Telsyou absolutely nothing and it would be
7 A Basedonadl theinformation | have and my 7 dangerous to make assumptions between watersheds.
8  knowledge of microbia growth in the environment, | 8 Q Okay. Now, agreat deal has been made about
9 believe that to be the case. 9 theissueof finding Campylobacter or Salmonella.
10 Q You'rewillingto stakeyour professional 09:44AM |10 Isit not -- can you not culture those or ganisms so 09:46AM
11  reputation onit? 11 you can count them?
12 A | don't know what you mean. 12 A Under certain circumstancesit's possible to
13 Q If you offer an opinion and that opinion is 13 do so but both of those organisms and E. coli as
14  incorrect, perhapsyour reputation hasbeen 14 well are well-known to be stressed in the
15 jeopardized. Do you havethe confidencein the 09:45AM | 15  environment to the point that they are not 09:47AM
16  opinion that you just expressed that you'rewilling 16  culturable. They're not ableto betested in alab
17  tostakeyour professional reputation on it? 17  or grown up in the lab, but they're perfectly
18 A  Sir,if | didn't think that was the case, | 18 infective, the bacteriaare alive and well soit's
19  wouldn't be here. 19  aninteresting problem. It's been identified in the
20 Q Okay. Now, sir, you'vedone no analysisto 09:45AM |20 literature many timesand it's areal public health 09:47AM
21  quantify therelative sourcesto a water body; 21  problem because you can find illnesses and you can
22 correct? 22 know that the bacteria are present in the water, but
23 A | think thisis about the same question you 23 you can't find the bacteriain the water because of
24  asked me amoment ago and we looked at loading and 24 it'sviable, but not a culturable state.
25 welooked at sourcesin the water bodies of what the 09:45AM |25 Q Now, alsoyesterday therewas examination 09:47AM
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1 directly asto depth. The limitation -- that would 1 reflective of what northeast Oklahomansare actually
2 bethelength of your ability to push. The depth of 2 consuming from their residential wells?
3 penetration would be the point of refusal, which 3 A No-.
4 would be the intercepting rock that's competent 4 Q Youhaven't changed your position on that,
5  enough to no longer permit the geoprobe to advance 01:39PM | 5 haveyou, sir? 01:42PM
6 by hydraulic pushing. 6 A No
7 Q Youreviewed the geoprobework and datain 7 Q Sir,you areageologist; correct?
8 thiscase; isthat correct? 8 A That'scorrect.
9 A I'velooked at that data, yes. 9 Q Youworked on, asl heard your description of
10 Q Sir,canyou giveusthetypical range at 01:40PM 10  experience, groundwater casesinvolving 01:42PM
11 which water was collected using the geoprobe device? 11 petrochemical and petroleum products; correct?
12 A Shalow. 12 A Yes and salt.
13 Q Definethat, please. 13 Q Sir, prior tobeing retained by the attorneys
14 A Okay. Probably lessthan 20 feet in most 14 representing the attorney general'sofficein this
15 cases. 01:40PM 15 case had you ever worked on another casein which 01:42PM
16 Q Sir,whatistheaverage depths of the shallow 16  theconstituent of concern was bacteria?
17 weélls-- you used that term in your affidavit -- in 17 A Yes
18 northeast Oklahomathat are being used by residents 18 Q Doyou recall getting that question in your
19  for consumption of drinking water ? 19  deposition?
20 A Wdll, thecriteriafor looking at shallow 01:40PM 20 A Yeah, |did, and | need to amend that because 01:42PM
21 wells, | don't know what the average depth of 21 -
22 shallow wellsis, but the wells that were selected 22 Q Let'slook at what you said, and we'll give
23 for sampling would be those that would be largely 23 you achancetoamend. Will you play aclip
24 completed within the Boone and/or the underlying 24 beginning on Page 11, Lines 13 through 16?.
25  Saint Joe, so around 150 total depth. 01:40PM 25 (Whereupon, an excerpt of the
451 453
1 Q Sir,areyouawareof asinglewell in 1 videotaped deposition of Berton Fisher, PhD was
2 northeast Oklahomathat is completed to a depth of 2 played.)
3 lessthan 20 feet? 3 Q "Sir,canyou identify for methe casesthat
4 A 1 amnot personally aware. That would in all 4 you'veworked on in litigated matterswherethe
5 likelihood be adug well and be quite old. 01:40PM 5 constituent of concern was bacteria? 01:43PM
6 Q Peoplein northeastern Oklahoma are not 6 A Thereareno such cases."
7  relying upon wellsthat are completed to a depth of 7 Q Sir,isit your testimony today that thereare
8 25to 30feet, arethey, for drinking water? 8  such cases?
9 A Typicaly not. 9 A Yes, thereis, and thereason that | didn't
10 Q You agreewith me, doyou not, sir, that 01:41PM 10 recdl at the time, Wise County cases involved 01:43PM
11  samplescollected through the State's geoprobe 11  bacterial growth producing hydrogen sulfidein
12  processarenot representative of water actually 12 residential wells as aconseguence of the
13  being consumed by northeast Oklahomans? 13 introduction of natural gas and condensate. So |
14 A Onewould hope they are not representative of 14  didn't think about that it was coming from the
15  water being consistently consumed by peoplein 01:41PM |15 surface, but the contaminants of concern was 01:43PM
16  northeast Oklahoma. 16  hydrogen sulfide.
17 Q Doyou recall getting that same question in 17 Q Youwerenot asked to addressthe fate and
18 your deposition? 18 transport of bacteriafound in groundwater, were
19 A No, | don', but I'm sure you can play the 19 you?
20 tape. 01:41PM 20 A No. 01:44PM
21 Q Let'sgotoPagel129, Lines19through 23. 21  Q Youaresimply evaluating the effects of
22 (Whereupon, an excer pt of the videotaped 22 bacteriafound in certain wells?
23  deposition of Berton Fisher, PhD was played.) 23 A That'scorrect.
24 Q "lIsityour testimony, sir, in this case that 24 Q Soasit standstoday, sir, you have never
25 thevaluesreflected in geoprobe sampling are 01:41PM |25 beforeworked on alitigated matter in which you 01:44PM
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1 computer code to create arepresentation of how 1 Q Andeach of thosefactorsin a system with the
2 water behavesin the environment, so how -- there 2 diversity of thelllinois River water shed would vary
3 may berainfall, how that may interact with the 3 from land application siteto land application site;
4 ground surface, some of that potentially moving into 4 correct?
5  the groundwater, some of that potentially running 03:33PM 5 A They would certainly have the potential to. 03:36PM
6  off and carrying materials with it. 6 Q Sir,haveyou conducted any analysisto
7 Q Youagreetherearesome pretty sophisticated 7 determinewhether any particular land application
8 computer models out therethat can be used to 8 diteidentified by you in your work in this case
9 evaluatethelikelihood and relative contribution of 9 has, in fact, contributed to the bacteria levels
10 varioussourcesimpacting water in a water shed? 03:33PM |10 foundinthelllinoisRiver,itstributariesor Lake 03:36PM
11 A Certanly. 11 Tenkiller?
12 Q Haveyou conducted awater quality model or 12 A | havenot conducted such an analysis.
13 fateand transport model, sir, in order to evaluate 13 Q Areyou familiar with the termshotspots?
14  theextent to which theland application eventsthat 14 A Yes
15 you haveidentified would belikely to affect the 03:34PM 15 Q What doesthat term mean in the context of 03:36PM
16  lllinoisRiver or itstributaries? 16  watershed planning?
17 A Not for bacteria 17 A  Certainly. Sothediscussion we just had
18 Q Youworked on that for other constituents? 18  about how site specific kinds of factors may
19 A For other constituents. 19  influence the potential movement of water and
20 Q Butyou haven't performed that analysiswith 03:34PM |20 congtituentsthat it may carry varies. Those 03:36PM
21 respect to bacteria? 21 locationsthat would tend to have combinations of
22 A Not for bacteria 22 thesefactorsthat would contribute substantial and
23 Q Wereyou asked to perform that for bacteria? 23 disproportionate amounts of contaminants might be
24 A | wasnot. 24 termed hotspots, and there would be other terms as
25 Q Now, these hydrologic modelsthat you're using 03:34PM |25  well. 03:37PM
519 521
1 onsomeother part of the case and you worked with 1 Q Sir,areyouawareof thefact that the EPA
2 inthepagt, they're commonly used in the 2 hasencouraged regulatorsto not make
3 formulation of TMDL's, arethey not? 3 generalizations about sour ce categories but -- in
4 A Many of them are used for TMDL purposes. 4 their regulatory programs, but to focuson the
5 Q Sir,you haveexperience, do you not, sir, in 03:34PM 5 hotspotstrying to control and improve water 03:37PM
6  working with regulatory bodiesin evaluating sour ce 6 quality?
7  contribution through models and other devicesto 7 A That'san approach that's commonly used, yes.
8 fashion TMDL'sor draft TMDL's? 8 Q Sir,you'vespent agood bit of time today
9 A |have yes. 9 discussing the amount of poultry litter generated in
10 Q Sir,you will agreewith me as someone who has 03:34PM | 10 thewatershed. Have you evaluated the magnitude of 03:37PM
11  expertisein fateand transport that therearea 11  any other source of bacteriain the watershed?
12 host of site specific factorsthat will control 12 A Waédll, with poultry litter | didn't evaluate
13 whether bacteria from a particular poultry litter 13 theamount of bacteriafor poultry litter, and, you
14  application or any other potential surface source 14 know, | did some quick back of the envelope
15 can bereasonably expected to makeit to the 03:35PM 15 calculations based on some materiasthat Dr. Clay 03:38PM
16 IllinoisRiver watershed or Lake Tenkiller? 16  provided to try and understand the approach he was
17 A  Yes 17  using and how he arrived at bacteria, but that was
18 Q Someof thosefactorswould include what, site 18 theextent of any bacteria calculations.
19  gspecific factors? 19 Q Sir, you have been involved, have you not,
20 A Thesite specific factors may include soils, 03:35PM 20 sir,inthepast in studiesthat have found the 03:38PM
21 may include location with streams or other features 21 urbanization of a watershed haveincreased the level
22 of interest, may include topography, may include 22  of bacteriain surface water?
23 application of waste, amount of waste, content of 23 A Yes. Urbanization and, therefore, the sources
24 that waste. So those would be some of the more 24 of contamination that go with it have the potential
25  important factors. 03:35PM 25 todojustthat. 03:38PM
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1 trackingasareiable method of tracking fecal 1 tomeby CDM, and the analyses were done by
2  bacteriain the environment? 2 laboratories, three laboratories, FoodProtech, A & L
3 A Yes Asl sad, they have severa experts 3 Laboratory and EML Laboratory. | reviewed documents
4 working on this area themselves. 4 from the State of Oklahomaand from the USGS about
5 Q Dr.Harwood, I'd liketo call your attention 11:22AM 5  water qudity inthe IRW. | reviewed affidavits of 11:25AM
6 to State'sExhibit 59-1. It should bein front of 6  expertsinthe caseincluding Dr. Teaf, Caneday,
7 you thereon thelecternin front of you. 7  Olsen, Engel, Fisher, Lawrence to name some of the
8 A Yes 8 ones| can remember off the top of my head, numerous
9 Q Wouldyou please identify that for the Record? 9  peer reviewed articlesin the literature.
10 A Yes That'smyCV. 11:22AM 10 Q Haveyou alsoreviewed any environmental or 11:25AM
11 Q Isitacurrent copy of your curriculum vitae? 11  health assessment data with regard to bacteriain
12 A Yes, itlookslikeit. 12 preparation for your opinions?
13 Q Haveyou recently updated that curriculum? 13 A Yes Reviewed standardsfor the State of
14 A Yes Just recently we had apaper that's been 14  Oklahomaand for the US EPA and again numerous peer
15  published in applied environmental microbiology in 11:23AM |15  reviewed articles on the subject. 11:26AM
16  quantitative PCR so that was an updated edition. 16 Q Inparticular for your evaluation in this
17 Q You said quantitative PCR? 17  case, what water quality standards have you
18 A  Quantitative polymerase chain reaction. 18 evaluated?
19 Q SoPCR standsfor? 19 A | haveevaluated the State of Oklahoma's
20 A Polymerase chain reaction. 11:23AM 20  recreational water quality standards and US EPA's 11:26AM
21 Q I'll let you say that all day. I'll say PCR. 21  recrestional water quality standards.
22 A Okay. Me, too. 22 Q Doyouknow how those standards are set?
23  Q Whendid you first becomeinvolved in the 23 A Yes, those standards are set based on
24  casesbeforethe court heretoday? 24 epidemiological studies, and so in those studies,
25 A | wasfirst contacted in August 2004 and then 11:23AM 25  onemeasures the rate of disease, and usually most 11:26AM
708 710
1 did not start working on the case until April 2005. 1 generally gastroenteritisis the most commonly
2 Q Whatisyour understanding, Doctor, about the 2 measured disease syndrome. One measures the rate of
3 subject matter of the casethat's before the court 3 diseasein exposed individuals, so people who arein
4  today? 4  thewater would be exposed individuals, compares
5 A TheOklahomaAttorney General hasfiled suit 11:23AM 5 thattoindividuals, the rate of diseasein 11:27AM
6  against some poultry integratorsin order to stop or 6 individuals who are not exposed and also at the same
7  place amoratorium upon land application of poultry 7  time measures other parameters such as indicator
8 litter due to environmental, ecological and human 8  bacteria concentrations to determine what the
9  health hazards associated with that practice. 9 correlations might be between illness rates of those
10 Q Wereyou given any assignmentsin this case? 11:24AM |10 who are exposed to the water and potential 11:27AM
11 A | wasasked to help plan sampling procedures, 11  correlated factors, again, like fecal indicator
12 review analytical results for microbiology analyses 12 bacteria concentrations.
13 and render opinions on the -- on aspects of 13 Q Sothosestandardsarebased on indicator
14 microbiological water contamination from land 14  bacteria?
15  applied poultry litter and human health risks that 11:24AM 15 A  Those standards are based on indicator 11:27AM
16  could result from that practice and also worked in 16  bacteria concentrations, yes.
17  conjunction with North Wind Laboratory to develop 17 Q Now, arefecal indicator bacteria an important
18  what we term a poultry litter biomarker, a specific 18 aspect of evaluating water quality?
19 PCR assay for bacteriathat are associated with 19 A  Yes. Fecd indicator bacteriaarerelied on
20  poultry litter to use as atracer for land applied 11:24AM 20  throughout the world as indicators of water quality. 11:27AM
21 poultry litter. 21 Q Okay. Isthereany other reason why fecal
22 Q Okay, Doctor. Doctor, what materials have you 22 bacteriawould beimportant asa measure or test of
23 reviewed in order to accomplish those assignments? 23  water quality evaluations?
24 A I'vereviewed alot of documents, but they 24 A Wadll, they arereally important because they
25 include results of microbial testing that were sent 11:25AM 25  do have acorrelation with the risk of human health 11:28AM
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1  when recreating in water bodies. 1 THE COURT: I'm &fraid that's usually the
2 Q |Isitpossibletotest for all potential 2 caseinthelaw, too.
3 pathogensin water? 3 A Good. Youal understand. Depending on what
4 A ltisredly impossibleto test for all 4 type of bacteriaoneistaking about, they can
5 potentia pathogens. There are so many possible 11:28AM 5 be-- wemight say inactivated. So inactivated or 11:31AM
6  organismsthat can cause waterborne disease the 6  killed by factors such as ultraviolet radiation isa
7  expense, thetime, the logistics of doing such 7  potent one. Many bacteriaare very susceptible to
8 anayses have aways proven to be beyond what we can 8 high salt levels or other high osmotic pressure
9 doinscience. 9 levels. Thereisgeneraly in the environment
10 Q Thendothefecal indicator bacteria, do they 11:28AM |10 cooler temperatures are more conducive to long-term 11:31AM
11 act asasort of surrogate for all the other 11  dormant survival. However, in warmer waters,
12  pathogens? 12  there'saso evidence that bacteria -- that * gut
13 A Yes Weusethefecal indicator bacteriaasa 13  bacteria, Enterobacter, given some sort of carbon
14  tracer or asurrogate to indicate the risk of the 14  sourceto grow on, that they can actually survive
15  presence of human pathogens and thus, the increased 11:28AM |15  and grow in sediments of or at least retain 11:32AM
16  risk to human health from exposure to that water. 16  viability long term in the sediments of water
17  Q Now, isit truethat some pathogensthat are 17  bodies, and the nutrient availability is one of the
18 infecal material can be alive but not be 18  primary factorsthat will inactivate microorganisms
19 culturable? 19 when they are released into the environment.
20 A That'scorrect. The-- 1 guessthe century 11:29AM 20 Desiccation aso playsarole, so drying out. 11:32AM
21 old methodology for measuring bacterial 21  Again, it'svery hard to say. It dependson alot
22 concentrationsis to culture them on some sort of an 22 of common conditions that the bacteria encounter.
23 auger medium. We've known in the last 20 years or 23 If they are exposed fully to ultraviolet radiation
24 sothat many organisms when they're excreted from 24 and desiccated, it may take only a matter of hours
25  their host and they get out into the environment may 11:29AM |25 for them to be permanently inactivated or killed. 11:32AM
712 714
1 notdieoff, but they may become -- they may die 1  Ontheother hand, if they're shielded from
2 off, but they may also become stressed, 2 radiation, if they're provided with some moisture,
3 physiologicaly stressed in which case they can no 3 they may persist for up to months at atime.
4 longer grow on the mediawe normally use to culture 4 THE COURT: Thank you. Mr. Page.
5  them or detect them, and so many studies have shown 11:30AM| 5 Q Sothosebacteriacan remain viable for months 11:33AM
6  when these bacteria become viable, we call thisthe 6 at atimeif they have certain environmental
7  viable but non-culturable phenomenon. They still 7  conditions available?
8 haveindications of metabolism and of the ability to 8 A That'scorrect.
9 sustain themselves. They can aso be resuscitated 9 Q Atthesametime, if you usea standard method
10  or revised and start growing again when they get 11:30AM 10 totrytoidentify that bacteriain the environment, 11:33AM
11  intoto ahost so when they get back into an 11 it wouldn't necessarily be culturable?
12 environment that is conducive to their growth. So 12 A  That'scorrect, because the bacteria may be
13  inspite of the fact that we cannot culture them and 13 surviving and persisting in the environment, but
14  detect them, they are still potentially dangerous, 14 they may be stressed to the point where they won't
15 andthisisknown in microbiology asthe viable, but 11:30AM |15  grow onthisbasically artificial substrate that 11:33AM
16  not culturable phenomenon. It's been seenin 16  we're providing them.
17  pathogens such as Salmonella and Campylobacter. 17  Q Now, if apathogen such as Campylobacter goes
18 THE COURT: | takeit viability depends on 18 intothisviablebut not culturable state, can it
19  anumber of factors, temperature, other 19 then alsoremain asa hazard to human health?
20  environmental factors. Give me an idea of what 11:30AM 20 A Yes, thatisfor surein that viable but not 11:33AM
21 those major factors are and the time frame within 21  culturable organisms, when passed into a host such
22 which viability exists. 22 asperhapsthey were ingested in water can
23 A Okay. In microbiology there's almost never a 23  resuscitate, start growing again and cause an
24 rea simple answer, so I'm sorry about that. It 24 infection.
25  dependson -- 11:31AM 25 Q Dr.Harwood, inresponsetothecourt's 11:34AM
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1 grow or not and requires that one use the correct 1 Q Isthat what you did when you developed the
2 medium, that one has the correct incubation 2 PCR methodology in this case?
3 temperature. So culture based methodologies are 3 A Yssitis
4 fraught with difficulties of interpretation. PCR 4 Q Doctor, | want to call your attention to
5  based methods are basically being able to detect a 11:51AM 5 State'sExhibit 435, and, again, there'sacopy in 11:54AM
6  specific genetic component of the bacterium. We use 6 thepacket in front of you, but there'salso a
7 DNA -- we use the PCR over a DNA Xeroxing machine. 7  blow-up of the exhibit on thetripod. Would you
8 It'shighly specific. It can amplify or produce 8 identify thisdocument for the Record, please?
9 large amounts of DNA from small amounts. It's 9 A Yes Thisisachart that showsthe outlines,
10 rapid, and it doesn't depend on the physiological 11:51AM 10  the development and validation of the poultry litter 11:55AM
11  state of the organism for detection, and again, it's 11 biomarker for the state.
12 actually much more highly specific than culture 12 Q Whoprepared thisexhibit?
13  based methods for bacterial identification R. 13 A  Thisexhibit was-- well, the flowchart was
14 Q |IsPCR considered by the scientific community 14 prepared by myself.
15 tobeareliable method to detect specific bacteria? 11:52AM |15 Q Okay. Would you take a couple of minutes and 11:55AM
16 A  Yes. Inother scenarios other than bacteria 16  explain to the court the methodology that you
17  uses, identification of bacteriaaswell. Soit's 17  employed to develop the PCR biomarker in thiscase
18  used, for example, in the legal field to determine 18  using thisexhibit?
19  theguilt of criminals or to free innocent people. 19 A Yes
20 It'salsoused inthe medical setting to, again, 11:52AM 20 Q Youcanstand up if you like or you can sit 11:55AM
21 to-- thisgoes back to the bacterial component -- 21  therewith apointer, either way.
22 toidentify bacteria, viruses and other infectious 22 A |think I'm good here, that way everybody can
23 microorganisms that cause disease. It's very widely 23 hear me.
24 usedintheforensic and the clinical communities, 24  Q Thank you.
25  andit'smaking major inroads into environmental 11:53AM |25 A Keepinmind what -- the end goal of this 11:55AM
728 730
1  microbiology aswell. 1 processishave some sort of a genetic tracer that
2 Q Soisyour testimony that the PCR method that 2 wecan useto determine whether poultry litter was
3 you employed in this caseis the same methodology 3 present in environmental samples, whether it be soil
4 that'sused tolook at DNA in the criminal context 4  samples or water samples, groundwater, surface
5 todeterminewhether someone'sDNA isin acrime 11:53AM | 5  water, and so in order to do that, we needed to find 11:55AM
6 sceneor something likethat? 6 agenetic -- piece of genetic material that came
7 A ltisessentialy the sametype of 7  from microorganisms from the chickens, and it needed
8  methodology. 8  to be both specific to the poultry, broadly
9 Q |Isitthesamemethodology they usein 9  distributed in the waste, the poultry waste and in
10  hospitalstoidentify the sour ce of a disease? 11:53AM 10 field samplesto which these -- this litter had been 11:56AM
11 A Yes, essentialy the same. 11 land applied. So it needed to be broadly
12 Q Okay. Now, Doctor, areyou aware of a 12 distributed and also needed to be specific to the
13  standard conventional method of detecting poultry 13 poultry contamination source. So that'sthe end
14 bacteriain environmental media? 14  gain. The starting material we used to find this
15 A Thereisno standard conventional method for 11:53AM 15 fragment because keep in mind, none existed, not 11:56AM
16  specifically detecting poultry contamination in 16  nonewas existed, but none was identified before
17 environmental waters. 17  thisprocess, was we used litter samples from
18 Q Sowhenyou arefaced with a hypothesisasan 18  poultry houses that contained chickens and those
19  environmental question like this, how do you go 19 that contained turkeys, and we used samples from
20 about answering the question of such hypothesis? 11:54AM |20 fieldsto which poultry litter had been land 11:56AM
21 A That'sone of the things my laboratory 21 applied.
22 gspecidizesin, is developing methodology that can 22 Q Isthisall IRW based litter and fields?
23 bevalidated in controlled settings and then used in 23 A It'sdl material fromthe IRW. We utilized
24 thefield to answer questions about where 24 polymerase chain reaction and we used three separate
25  microorganisms come from in waters. 11:54AM 25 PCR, polymerase chain reaction assays, using what we 11:57AM
29 (Pages 727 to 730)

TULSA FREELANCE REPORTERS
918-587-2878



Case 4:05-cv-00329-GKF-PJC  Document 1619-2 Filed in USDC ND/OK on 03/07/2008 Page 9 of 52
731 733
1 call different primers. Primersarelikelittle 1 DNA sequences. What we were looking for in the
2 dticky bits of DNA that are very specific to the 2 matching to the GenBank database was we were |ooking
3 seguence that you're trying to amplify or make more 3 for fragments, DNA fragments that have never been
4  of, and we used these -- and the PCR are al very 4 seen before in any other type of fecal material or
5  specificin terms of the genetic material you are 11:57AM 5  inuncontaminated soil samplesor in river water. 12:00PM
6 targeting. So we used separate PCR and separate 6 Wewerebasicaly looking for bacteriathat are
7  primer setsto develop apool of E. coli DNA. In 7  candidates for being poultry litter specific, and so
8 onesample of poultry litter, for example, you might 8  what we found after this analysis, we submitted a
9 haveten or ahundred or even more different E. coli 9 lot of sequences --
10 dtrains. Sothis DNA pool contained amplified or 11:57AM 10 MR. JORGENSEN: Y our Honor, before we get 12:00PM
11 PCRamplified E. coli DNA. A second pool contained 11  towhat wefound, I've been trying not to interrupt,
12 DNA from bacteria, third pool contained DNA from -- 12 but | think it might be theright time. | know this
13  and beyond. We then used a method called terminal 13 isnotajury case, and that there is no Daubert
14 restriction polymorphism. Thisisbasicaly going 14  hearing. Just for the Record, | want to say that
15 tocut the DNA depending on its precise sequence and 11:58AM | 15  we're going to make one. Dr. Harwood just testified 12:00PM
16  giveusfragments of variable lengths and what we 16  that she -- no one has done this before -- found
17  werelooking for from these DNA pools were fragments 17  thisprocess. Obviously | suspect you would rather
18 that comprised at least 20 percent of the total DNA 18 for metowait and do it all on cross and rather
19 inthe pool and that also were found across al of 19 than makeit at the end, but for the record, before
20  these samples because a biomarker that's 11:58AM 20 theconclusion, | want to state that we're going to 12:01PM
21 infrequently found in the sample typeis not going 21  say that this could never meet the standardsin --
22 tobevery useful onceit getsout in the 22 THE COURT: Yes, sir, | understand that,
23 environment. It simply won't be present at high 23 and it appearsthat everyoneis seeing it the same
24 enough concentration, and it won't be useful for a 24 way proceduraly as| am. Obviously Daubert is used
25 ot of different samples. 11:58AM 25 totry to keep junk science away from juries. 12:01PM
732 734
1 Q Doctor, let meask you here, on theright-hand 1 Obviously with ajudge, | can make that
2 sideabout aquarter of theway down you have 2 determination. Y our objection has been made for the
3 criteria, unique poultry gene samples. Isthat what 3 record. Go ahead, Mr. Page.
4 you just described? 4 MR. JORGENSEN: Thank you, Y our Honor.
5 A Right, that'swhat | described. We're looking 11:59AM 5 MR. PAGE: Thank you, Y our Honor. 12:01PM
6 for agenethat'sunique, and it should say unique 6 Q Dr.Harwood, | think you wer e talking about
7  poultry bacteria gene because we're not really 7  developing new PCR markers?
8 looking for a gene from the chicken, we're looking 8 A  That'scorrect.
9 for agenefrom the bacteria associated with the 9 Q Isthat what you typically do, thistype of
10 chickens, foundin al of these samples because we 11:59AM |10 work? 12:01PM
11  want it to be representative broadly of litter and 11 A Yes Thatisthe strategy that has been
12 land applied field samples. 12 employed in developing several of the most
13 Q Thank you, Doctor. Please proceed. 13 successful microbial source tracking markers that
14 A Soweidentified some candidate fragments from 14 areutilized.
15 the TRFOP, terminal restriction fragment of 11:50AM 15 Q Would they develop these type of primersif 12:02PM
16  polymorphism, that were broadly present in these 16 they aredoingwork for acriminal caseor a
17  samples, and then we needed to further investigate 17  hospital analysis?
18 these fragments because | said that the fragments 18 A  For hospita analysis, yes.
19 needed to be broadly distributed that we're going to 19 Q Thank you, Doctor. Continue.
20 look at, but they aso needed to be specific to 11:50AM 20 A Sowewere-- after analyzing many different 12:02PM
21 poultry, and so we cloned these fragments. We did 21  fragments and determining that some of these
22 DNA sequences. So we determined their exact 22 fragments were found in environments or fecal
23 seguence, and then we matched the sequence of those 23 samplesthat were not from poultry litter, we ended
24 fragments up to the GenBank database. Thisisa 24 up with thee three candidate primers for -- three
25  world-wide database containing literally millions of 12:00PM |25 candidates fragments that could possibly be a good 12:02PM
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1 Plaintiff's Exhibit 436. 1 indefinitely until it gets used through
2 THE COURT: Doctor, | mentioned -- we 2 biogeochemical cycling because bacteriaare
3 touched upon thisin cross examination, but to the 3 biological organisms, they have a certain amount of
4 extent the manuscript isin preparation, it hasn't 4 persistence timein the environment so they will not
5  been subjected to peer review or scrutiny; correct? 12:14PM | 5 persistindefinitely over time. 12:16PM
6 A Correct. 6 Q What type of sampleswere analyzed with the
7 THE COURT: Go ahead. 7 PCR method?
8 Q Dr.Harwood, would you please identify for the 8 A Weanayze poultry litter samples. We analyze
9 Record Plaintiff's Exhibit 436? 9 land applied soil samples or soil samples which
10 A Yes. Thisisanother map of thelllinois 12:14PM 10 received land application of poultry litter. We 12:17PM
11 River watershed, and this shows the results of the 11  amplified edge of field samples, which are basically
12 quantitative PCR analysis for the poultry litter 12 direct runoff from fields that had received land
13  biomarker at sites throughout the watershed, and it 13  application of poultry litter, surface water
14 represents results from field samples or from 14  samples, including Illinois River samples and
15  poultry litter samples, from edge of field samples, 12:14PM |15  tributary samples and groundwater samples, including 12:17PM
16  from land applied soil samples and from surface 16  geoprobe samples and well samples and also spring
17  water and groundwater samples. 17  samples.
18 Q Doctor, | seealot of black, red and green 18 Q From thesamplesyou analyzed for litter, what
19 dotson themap. Could you identify those for the 19 weretheresultswith the PCR marker?
20 court, please? 12:14PM 20 A All of thelitter ssmples were positive for 12:17PM
21 A Certanly. Thered dotsall represent samples 21  thebiomarker, quantifiable with levels of biomarker
22 inwhich the amount of biomarker was quantifiable, 22 over -- up to over ahillion copies per gram.
23 sogreater than 2,000 copies per liter. It's 23 Q What about theland applied field samples;
24 different units depending on whether they're talking 24 what werethebiomarker resultsfor that?
25  about soil or water. For the water it's per liter, 12:15PM 25 A Theland applied field samples were about 90 12:18PM
744 746
1 andfor the soil it's per gram. The green dots show 1  percent positive for the biomarker, and the maximum,
2 the samplesin which the marker was detectable, so 2 around the maximum value for that was 10 million
3 somewhere between 50 and 2,000 copies, but was not 3 copiesper gram.
4  quantifiable. So it was not greater than 2,000. 4 Q Andwhat about edgeof field, the next step in
5 Q What about the black dots; what do they 12:15PM 5 thepath; what about those for biomarker? 12:18PM
6 signify? 6 A Edgeof field samples about 50 percent
7 A Thesmaler dots, the black dots signify 7  positive and amaximum value of about 10 million per
8 samplesthat were taken where we did not detect a 8 liter.
9  biomarker. 9 THE COURT: Excuse mejust asecond, Mr.
10 Q Inthoseinstanceswherethere'sablack dot, 12:15PM |10 Page. You say you worked with Dr. Olsen with regard 12:18PM
11  wherethere'snot a detection of a biomarker, does 11  tosampling strategy and collection. To the
12 that mean that the poultry bacteria are not present 12 uninitiated such as myself, the first question that
13  at that location wher e the sample was taken? 13 jumpstomindis| tried to superimpose the location
14 A  Wadll, it doesn't mean they were never present. 14 of the poultry houses to this map. When we're
15  Sowe have the questions of fate and transport 12:16PM 15 talking about the area of recreationa activity, 12:19PM
16  through the watershed. We also have the question of 16  there don't seem to be as many sampling stations,
17  there are things we don't know about the relative 17  but rather that sampling is occurring in the area
18 ratesof transport of pathogens compared to 18  where these poultry houses are located, and which
19 indicator bacteria and indicator bacteria and 19 raisesfate and transport issues. | mean, to the
20 pathogens compared to the biomarker. So just 12:16PM 20 extent that we arereally focused herein this case 12:19PM
21  because we don't detect, it doesn't mean that there 21  about the public health concerns, it implicates fate
22 wasnever any poultry contamination there. 22 and transport of these bacterium from the areas of
23  Q Doesthebiomarker have a different life span 23 highest poultry house location. Why isit that you
24 intheenvironment than, for example, chemical ? 24 and Dr. Olsen didn't select more? | seethat you
25 A Wadll, achemical might be expected to persist 12:16PM 25  have some green RNA results down herein the area 12:19PM
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1 A Comparedtothe ones| pointed out, yes, yes. 1 zero. Sothat'swhat these areright here, but even
2 Q Thank you. 2 though we do have this gap in the ability to
3 THE COURT: We'reat 12:25. Mr. Page, care 3 quantify inthisarea, we still do have a strong
4  totakeabreak? 4 correlation between Enterococci and the
5 MR. PAGE: | would, Y our Honor. 12:25PM 5  Brevibacteria poultry litter biomarker, and you see 01:35PM
6 THE COURT: Wel'll take arecess until 1:30. 6 herethe Pvalueis point 0001, which means that
7 (Following alunch recess at 12:25 7  thereisonly one chancein athousand that the
8  p.m., proceedings continued on the Record at 1:32 8  relationship between the variablesis occurring by
9 pm) 9 chance.
10 MR. PAGE: Thank you for caling that 01:32PM 10 Q Doesittell usanything about the 01:35PM
11  break. May | continue? 11 relationship between poultry waste and the
12 THE COURT: Yes, sir. 12 Enterococci indicator bacteria we'refindingin our
13 Q Dr.Harwood, how many samples have been 13  samples?
14  analyzed for PCR to date? 14 A Wael, it does say that they co-occur. So when
15 A Alittlebit over 200. 01:32PM 15 youtend to have high levels of Enterococci, you 01:35PM
16 Q Andhow many total samplesarethere? 16  alsotend to have high levels of the biomarker.
17 A About 550. 17 Q Thank you. Now, let me show you Exhibit 438.
18 Q Andhow comeyour analysis endswith 200 18 A That'savery similar graph except that shows
19 samples? 19 therelationship of the biomarker, the poultry
20 A Wehad -- wereceived results of the sampling 01:33PM 20  litter biomarker with E. coli concentration, and 01:36PM
21 in October, November and January, and after that, we 21  it'sancther of the indicator bacteria we're using
22 wereinstructed to stop submitting new results until 22 for general fecal contamination.
23 dfter this hearing is my understanding. 23 Q Again, doesit indicate anything with regard
24  Q Thankyou. I'dliketoturn your attention to 24 totherelationship between the E. coli that's found
25  Exhibit 439. Dr. Harwood, can you identify State's 01:33PM |25 intheenvironment and the PCR Brevibacteria? 01:36PM
752 754
1 Exhibit 439? 1 A Agan, and when we have high levels of E.
2 A Thatisagraph that was prepared under my 2 coli, we also tend to have high levels of
3 direction and it shows on the vertical axis -- well, 3 Brevibacteria
4 it'sacomparison of the results for the poultry 4 Q Thankyou. Again, let meshow you what's been
5  biomarker assay versus the concentration of 01:34PM 5 marked as Exhibit 440. 01:36PM
6  Enterococci in various samples, including litter, 6 A Thisisasimilar relationship, but with the
7  soil, edge of field, surface water and groundwater 7  fecal coliform indicator bacteria and again showing
8 samples. 8 asimilar trend again a highly significant
9 Q Whatdoesthisgraph tell uswithregardtoa 9 correlation of point 001.
10 relationship between the bacteria that are shown on 01:34PM |10 Q  And doesit tell usanything with regard to 01:37PM
11 it? 11  therelationship between the fecal coliform and
12 A Well,ittellsusacoupleof things. First 12 poultry waste?
13 of all, thereis asignificant relationship between 13 A Soasfecd coliform numbers tend to be high,
14  Enterococcus concentrations and the concentration of 14  so does the concentration of the biomarker and vice
15 the poultry litter biomarker in these samples. It 01:34PM 15  versa, if they tend to be low, the concentration of 01:37PM
16  alsotellsus something else. We talked about the 16 the biomarker tendsto below. They are correlated.
17  sensitivity of the assay and how much needed to be 17  They tend to co-vary.
18 present to be quantified, and so you need about 18 Q Doesthat mean the poultry waste biomarker
19 2,000 copies of the gene to quantify, and when | 19 co-varieswith theindicator bacteria?
20  prepared this graph, what | did was | used the 01:34PM 20 A Correct. 01:37PM
21  quantitative results for this cluster, but if a 21  Q Whatisthechanceof let'ssay a mistakein
22 sample had presence of the biomarker, but it was not 22 thisanalysis?
23 enough to quantify, then | assigned it a value of 23 A That would be, again, the P less than point
24  one. Sothat'sthe valuesdown here. If the 24 0001, so less than one in athousand that this
25  biomarker was not present, | assigned a value of 01:35PM 25  relationship occurred by chance. 01:37PM
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1 Q Okay, and what'sthe date on this? 1 THE COURT: Yes.
2 A September 14th, 2005. 2 Q Didl read that correctly, Dr. Harwood?
3 Q Thank you so much. Let'sturntowhat inthe 3 A Thatlittle segment.
4 exhibit is Page 10 but -- and not 8, but 10, but on 4 Q Okay. Ifyour lawyer wantsto ask you more
5 thenumbersat the bottom of the pageit's4 if you 01:44PM 5 questionsabout that, I'll let him do that, but the 01:46PM
6 arefollowing along on paper. 1'll ask you to look 6  judgelimitsuson time, so I'm going to move on.
7  at theparagraph labeled J there, source of 7  Your testimony isquite complex, so I'm going to try
8 Dbacteria. Let meread it and then ask you if that's 8 tosimplify it and try to explain it. Solet's
9 right. Source of bacteria, Dr. -- 9 start by talking about your rolein thecase. Let's
10 THE COURT: Beforeweread it, in an 01:44PM 10 talk about what you did and what you didn't do. Is 01:47PM
11  abundance of caution here, this has already been 11 that agood starting point?
12 referenced, but it is subject to the earlier 12 A 1guessso.
13  dtipulation between Mr. Bullock and Mr. George? 13 Q Okay. You'renot an expert in agronomic
14 MR. BULLOCK: Yes,itis, Your Honor. 14  practices, areyou?
15 MR. GEORGE: Yes, itis. 01:44PM 15 A No 01:47PM
16 THE COURT: PI 275 is admitted. 16 Q You'renot an expert in chemical signatures?
17 Q Let'slook at thisagain. Doyou seeit on 17 A No.
18 your screen? 18 Q Or hydrogeology?
19 A Yes 19 A No.
20 Q Sourceof bacteria: Dr.Jodi Harwood will 01:45PM 20 Q Or epidemiology? 01:47PM
21 tedtify that the types and volume of bacteriain the 21 A No.
22 environment islikely from land applied poultry 22 Q You'renot amedical doctor or alicensed
23  wasteand viruses associated with it. Let'sscroll 23 physician?
24 down just alittle bit. PCR analysis may be used if 24 A No, but can | explain something, Y our Honor?
25  weobtain poultry manure samples. Did | read that 01:45PM | 25 THE COURT: Go ahead. 01:47PM
760 762
1 correctly? 1 A | dousethetoolsof epidemiology in my work
2 A  Yes 2 alot, and I'm asked to explain them to managers and
3 Q Whendid you begin your work in this case? 3 tothepublic. SolI'm pretty familiar with the
4 A April 2005. 4 methodology and some of the statistics, but I'm not
5 Q Andwhendid you cometo your conclusion? 01:45PM 5  myself an epidemiologist. 01:47PM
6 A Which part of my conclusion? 6 Q Thekey pointis, you'renot offering medical
7 Q Theconclusion that -- 7  testimony in thiscase; right?
8 A Theentireconclusion? 8 A No, I'mnot offering medical testimony.
9 Q VYes 9 Q Allright. Soyour partinthiscaseis
10 A Redly from-- the ultimate | just described, 01:45PM 10  microbial sourcetracking; isthat right? 01:48PM
11 it would have been late in 2007, yes, late in 2007, 11 A Analysisof bacterial dataand assessing its
12 becausethat's after we had analyzed the 12 implications with respect to human health risks and
13 environmental samples with the biomarker. 13  alsothemicrobia source tracking.
14 Q Didyou know beforetoday that Mr. Page had 14 Q Okay. Let'stalk about those very things.
15 said thiswould beyour conclusion beforeyou ever 01:45PM 15 You said just a moment ago, when we weretalking 01:48PM
16  even finished your work? 16 about fate and transport, that it'simpossible to
17 A | don't know that he said that that's my 17  look for all pathogens; isthat right?
18  conclusion sinceit's taken out of context. 18 A Correct.
19 Q Howisittaken out of context? 19 Q ButtheStatedid look for some pathogensin
20 A  Alll canseeisthat little box. 01:46PM 20 thiscase, didn't they? 01:48PM
21 Q Fed freetoread thepage. 21 A Yes. Some pathogens were tested for.
22 MR. BULLOCK: Does the witness have a copy 22 Q AndI believeyou emphasized a moment ago that
23 ofit, Jay? 23  alargenumber of samples have been taken in this
24 THE COURT: | don't know. 24 case?
25 MR. JORGENSEN: May | approach, Y our Honor? 01:46PM |25 A  Yes. 01:48PM
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1 Q AndtheStatelooked for Campylobacter, didn't 1 A Yes
2 it? 2 Q Andafidd?
3 A Yes they did. 3 A Yes
4 Q Andtousean example, in the soil the State 4 Q Soinatraditional fateand transport
5 looked for Campylobacter in the soil? 01:48PM | 5 analysis, would you not start at the barn and seeif 01:51PM
6 A Yes 6  you could find whatever it was you wer e looking for
7 Q Andisittruethat the State found no 7  at thepoultry house?
8 Campylobacter anywherein the soil? 8 A Youcould start there.
9 A Right, but againif | could explain something 9 Q Okay, and then let'sseeour littletruck.
10 briefly, that goes back to the viable but not 01:49PM 10  Bringthe poultry litter out, and then would you not 01:51PM
11  culturable question, and the methodol ogy which was 11 then movetothefields?
12 used which was culture-based techniques, so just a 12 A Yeah
13  clarification. 13 Q Andyou looked in poultry barns, and you found
14 Q AndtheStatelooked for Salmonellain the 14  fecal indicator bacterialike Enterococcus; right?
15 soil, didn't it? 01:49PM 15 A Right. 01:51PM
16 A Right 16 Q Andyou looked in fieldsfor poultry litter
17 Q Andeéesewhere? 17  and you found Enterococcusthere; right?
18 A Yes Sadmonellawasidentified in edge of 18 A Correct.
19 field samples and enumerated. 19 Q But Enterococcusiseverywherein the
20 Q Raeally? 01:49PM 20  environment, isn't it? 01:51PM
21 A Yes 21 A  Everywhere, no, it's not everywhere.
22 Q Youdon't agreethat the State took 68 samples 22 Q It'sveryprevalent?
23 for soil and found none with Salmonellain them? 23 A It's--itiscommon in many areas, and -- but
24 A No. | wasn't talking about soil. | was 24 it'scertainly more associated with fecally
25 taking about edge of field. Soil, that could well 01:49PM |25 contaminated aress. 01:52PM
764 766
1 be. Idontdisagree. 1 Q Okay,and it comesfrom many sources?
2 Q Sowhat the Statedid find wasfecal indicator 2 A That'sright.
3 bacteria; isthat right? 3 Q Asamatter of fact, almost every animal who
4 A TheState did find fecal indicator bacteria, 4  shedsfeces shedsfecal indicator bacteria?
5 yes. 01:49PM 5 A Correct. 01:52PM
6 Q Let'sbringup defendant'sdemonstrative 23. 6 Q Sointhefield | believeyou said that -- let
7 1 think this might help lay out what we've been 7 meback up. So generally speaking a fate and
8 talking about. | think it's32. 1'm sorry to have 8 transport analysis, it refersto the elementsand
9  used thewrong number. So you talked about fate and 9 attributesthat affect a bacterium's survival rate
10 transport. You did not do afateand transport 01:50PM |10 intheenvironment and the speed and manner with 01:52PM
11  analysisin thiscase? 11 which it moves; isthat right?
12 A Correct. 12 A Those are some of the parameters that one --
13 Q Okay. Solet'stalk about what fate and 13 Q Okay. Soinatraditional fate and transport
14  transportis. What do you see what's on your screen 14 analysis, you'retrying to seeif something gets
15 there? 01:50PM 15 from Point A to Point B and how it might get there? 01:52PM
16 A  Waell, canl restate that for asecond or can | 16 A  Yes simplisticaly put.
17  pleaserestate my answer? 17 Q Andit'smuch moreimportant to do fate and
18 Q Sure 18 transport or to understand that kind of a process
19 A Wedidn't do a specific fate and transport 19  whereyou have multiple sources of theitem that
20 anaysis, but we did construct our sampling regime 01:50PM |20 you'relooking for? 01:52PM
21  soasto be ableto assess transport routes. 21 A Canyou ask methat question adifferent way?
22 Q Let'sgetintothat very thing. What do you 22 Q Sure Isn'tfateand transport much more
23 seeonyour screen? 23 complex when theitemsthat you're studying, the
24 A A cartoon. 24 bacteriathat you are studying come from multiple
25 Q Okay. Doyou seeabarn there? 01:51PM 25 sources? 01:53PM
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1 A Wael,itrealy would depend on your study 1 physical -- alot as the physical influences upon
2 design. | can't say that. It depends on the 2 themand aso hasto do with their size. So there
3 question that you're asking. 3 arealot of factors that would influence whether
4 Q |Isiteaser for you totrack onebacteria 4  they -- at what rate they would move".
5 through the environment or multiple bacteria? 01:53PM| 5 Q Sotorestate, bacteria move at different 01:55PM
6 A  Multiple species you mean? 6 rates?
7 Q Yeah. 7 A Depending onin part or inlarge part, |
8 A Itwould be easier to track one species than 8 believe, on the physical and chemical factors that
9 multiple species. 9 influence their movement.
10 Q Andif theonetype of bacteria comesfrom 01:53PM |10 Q Andthosefactorscan include temperature? 01:55PM
11  just onesource, would it be easier to track it 11 A For bacteria movement?
12 through the environment? 12 Q VYes
13 A Compared to? 13 A Itcould beafactor.
14 Q Multiplesources. 14 Q Location within thewater column?
15 A  Youmeanto abacteriathat comes from 01:53PM 15 A Yeah 01:56PM
16  multiple sources? 16 Q Presenceof vegetation?
17 Q Exactlyright. 17 A Yes
18 A Itwould again depend on the experiment 18 Q Themediathat they're moving through, whether
19 design. It depends on where you were starting and 19 it'sgrassor soil?
20  whereyou were ending up. 01:53PM 20 A Yes 01:56PM
21 Q Allright. Well, let'smoveinto those 21 Q Thesizeof thebacteria; somebacteriaare
22 factors. Different bacteria movethrough the 22 big, somearesmall?
23 environment at different rates, don't they? 23 A Again, the size differences don't make nearly
24 A I'mnot aware of any definitive research on 24 asmuch of adifference as the physical and chemical
25  that subject. It'spretty -- it's pretty well 01:54PM 25 factors. 01:56PM
768 770
1 understood that many factors affect bacterial fate 1 Q Andthesizeof the spacesthat they're moving
2 andtransport, but it's not well understood how fast 2 through?
3 with respect -- it'swell understood, for example, 3 A Correct.
4 that viruses move faster and farther than bacteria 4 Q Allof thosearefactorsthat affect how
5 andthat protozoa don't because viruses are small. 01:54PM | 5 bacteriamove? 01:56PM
6 Bacteriaarelittle. 6 A Correct.
7 Q Different typesof bacteria move through the 7 Q Soif youweretofind abacteriain the
8 environment at different rates; isn't that correct? 8  poultry house, you could not assume -- rather if you
9 A No, I don't--1would not carte blanc agree 9 found two typesof bacteriain the poultry house,
10 withthat statement. 01:54PM 10  you could not simply assumethat they would move 01:56PM
11 Q Doyouremember giving adeposition in this 11 together?
12 case? 12 A If I found two types of bacteriain the
13 A Yes 13  poultry house, and then what would happen to them?
14 Q Doyouremember you being under oath when you 14 Q Could you assumethey would move through the
15 gavethat deposition? 01:54PM 15  environment together at the samerate? 01:56PM
16 A Yes 16 A  Wadll, they'rein the poultry house now. Where
17 Q Let'sbringup Page75, Line 19 to Page 76 17  arethey going to go after that?
18 Line2inyour deposition. 18 Q Ifyou found two different types, two
19 (Whereupon, an excerpt of the 19  different species of bacteriain afield, could you
20 videotaped deposition of Valerie Harwood, PhD was 20 assumethat they would move at the samerates? 01:57PM
21 played.) 21 A |wouldn't want to assume. | would want to
22 Q "(Inaudible)." 22 testit.
23 A Didyou ask meaquestion? 23  Q Okay. I think that'sright. Bacteriaalso
24  Q You'rewaiting to answer. 24 dieat different rates; isn't that right?
25 A "Bacteriamove at different rates given the 01:55PM |25 A Correct. 01:57PM
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1 Q Alotof factorsaffect how long they can 1 A Correct.
2 surviveout in the environment; right? 2 Q Sothesamething, a cow pie sheltersbacteria
3 A Right 3 by Kkeepingin the moisture; isthat right?
4 Q A bacterium'sability to survive dependson 4 A Comparedto--
5 itsown unigque genetics? 01:57PM 5 Q Comparedtoathin dust? 01:59PM
6 A Yes andtothe-- of course, the physical 6 A  Yeah, compared to athin dust.
7  chemical insultsthat it's subjected. 7 Q Now,you'renot offering an opinion in this
8 Q |Ithinkthat'svery important, solet's 8 caseastotherelativeratesof movement of
9 addressthose. So, for instance, in afield, a 9 bacteriathat you've studied and testified about; is
10 bacterium could be affected by sunshine, oxygen, 01:57PM |10 thatright? 01:59PM
11  temperature changes, humidity changes, pH changes, 11 A Not totherelative rates of movement, no.
12 salinity changes, predation changes and time? 12 Q Infact, aspart of your work in this case,
13 A Correct. 13 you did not study the movement characteristics of
14 Q Allthosethingswould kill bacteria at 14  any type of bacteriain the water shed, did you?
15 different rates? 01:58PM 15 A No, I didnot. 02:00PM
16 A  Kill orinactivate or make non-viable. 16 Q Nor areyou offering any opinion today about
17 Q Andamoment ago | believe you said that 17  thedifferent survival ratesof the different
18 sunlight typically killsbacteriaif it can reach 18 bacteriain thelllinois River watershed?
19 thebacteria within two hours; do you remember 19 A Canyourephrasethat? Sorry.
20 sayingthat? 01:58PM 20 Q Areyou offering any opinion today asto the 02:00PM
21 A Wdl, no. | didn't say if it would reach the 21  relative survival rates of the bacteria that you
22 bacteriawithin two hours. | said it would kill it 22 found in the watershed?
23 within acouple of hours. That's a broad estimate 23 A No.
24 if the bacteriawere directly exposed. 24 Q Andyoudidn't study under what conditions and
25 Q Soifl canusean example, in acow pie-- 01:58PM 25  how long bacteria survived in this water shed, did 02:00PM
772 774
1 thisiskind of an embarrassing case. 1'm just 1 you?
2 goingtolaunch ahead. If acow pieisalittle pie 2 A No, but we have done extensive studies of that
3 withacrust, isn'tit truethat the bacteriainside 3 inmylab.
4  thecow pieareprotected from the sunlight or 4 Q Butyoudidn't study it herein the watershed?
5 partially protected? 01:58PM 5 A Notinthewatershed, no. 02:00PM
6 A Yeah yes 6 Q Now,let'sfocuson thebarn thereon the
7 Q Sothey would dieoff at a much slower rate 7 screen. I'vegot that up asarepresentative of a
8 thanif they were spread out on afield? 8 poultry house. You don't know very much about the
9 A Correct. 9 survivability of bacteriain poultry litter lying on
10 Q Andif you wereto spread out bacteria on the 01:58PM (10 apoultry housefloor, doyou? 02:01PM
11 fieldin athin, fine dust and ther eby expose them 11 A | know that they'rein arelatively stressful
12 tosunlight, those would die within a few hours? 12 situation in that environment, but | think you said
13 A It dependson what you mean by athin, fine 13  relative survivability?
14 dust. 14 Q Right.
15 Q Thinenough that they could seethe sunlight, 01:59PM |15 A Meaning with respect to one another? 02:01PM
16  they could be exposed to the sunlight? 16 Q Eachother, tooneanother.
17 A |f they aredirectly exposed, then we're going 17 A Weknow that Enterococci tend to survive
18 tohave apretty high inactivation rate aslong as 18  better than E. coli in poultry litter. That'sone
19 they don't makeit into the soil. If they makeit 19 thingthat'sfairly well-established in the
20 into the soil, then they're probably protected. 01:59PM 20 literature. 02:01PM
21 Q Andin talking about those samefactors, 21 Q Andyou know that poultry litter in housesis
22 drynesskillsbacteria? | believe you used the word 22 often layered; multiplelayersgoin?
23 desiccation by that, but you mean dryness; right? 23 A Yes
24 A Correct. 24  Q Anditsitstherefor awhile?
25 Q Andthat killsbacteria? 01:59PM 25 A  Yes 02:01PM
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1 Q Doyou havean opinion whether the timethat 1 edge. There'ssomething elsethere, aroad, aditch
2 passesand thelayering kills off the bacteria? 2 or something.
3 A | would-- my opinion would be that -- which | 3 Q Or another fied?
4 haven't tested as we've established, but my opinion 4 A Il'dcal that the samefield.
5  would be that the bacteria on the top layer of 02:02PM 5 Q Okay. Soit'syour testimony that in the 02:04PM
6 litter -- there are probably more viable and 6 IllinoisRiver watershed all fieldsend in either a
7  culturable bacteria on the top layer rather than the 7 road or aditch?
8 lower layers. 8 A My concept of theterm -- I'm sorry. Can |
9 Q Thelower layerswould bedead or dying? 9 explainjust briefly? My concept of what an edge of
10 A  Wadll, they would be stressed at least. 02:02PM 10 filedis, it'stheend of alarge, grassy expanse 02:04PM
11 Q Soyoudidn't study how long bacteria can 11  that would make up afield, and then there would be
12 survivelayingout in afield after they were 12 something that would interrupt that grassy expanse,
13  removed from a poultry house, did you? 13 whether it beaditch or aditchinaroad or a
14 A Not specificaly. 14 structure or something.
15 Q Youdidn't study the specific fate and 02:02PM |15 Q And did you observethe samplingin this case? 02:04PM
16 transport characteristics of bacteria moving between 16 A No, | didnot.
17 fieldsin thewatershed, did you? 17 Q Sodoyouknow if at the edge of thefield,
18 A No, | didnot. 18 therewassimply another field or it wasaditch or
19 Q Andyoudidn't study the bacterial survival 19 aroad?
20 characteristicsin thestreamsin the IRW? 02:02PM |20 A Intheedgeof field samplesthat were 02:04PM
21 A Not specificaly in the streams, athough, 21  collected in this case, there was some sort of a
22 again, we'vedonealot of work inmy labs. Sol 22 ditch or adepression in which water could collect
23 have astrong basis for opinions about that. 23 because those are the water samples, the edge of
24 Q You'renot offering an opinion in thiscase as 24 field samples.
25 totheredative bacterial survival characteristics 02:03PM |25 Q Soif other witnesses have testified that 02:05PM
776 778
1 inthestreams, areyou? 1 therewerepuddlesat the edge of afield, you
2 A Youdhaveto bealittle more specificin 2 contradict that?
3 your question. 3 A No. | saidadepression or aditch or
4 Q Didyou study bacterial survival 4 something where it would collect the water.
5 characteristicsin the streamsin the lllinois River 02:03PM 5 Q Infact, you don't know what wasat the edge 02:05PM
6 watershed? 6 of thefield; isn't that right?
7 A Notintermsof an experimental study, no. 7 A Fromwhat I've beeninformed, it's usually a
8 Q Allright. Let'swalk through this 8 ditch.
9 demonstrative. Soin atraditional fate and 9 Q Incaseswhereit'saditch or not aditch, if
10 transport, you start in the poultry house, and you 02:03PM | 10 there'sanother field beyond it, let's move through 02:05PM
11  movetothefield wherethelitter isapplied, and 11  that, and then let's move through the demonstrative,
12  then you haveto track how thelitter moves, if at 12 and eventually you reach the stream. If the
13  all, how bacteriain thelitter move, if at all, as 13 question you aretryingto addressin atraditional
14 they encounter an edge of a field; isthat right? 14  fateand transport, and thisiswhat I'm trying to
15 A Wadll, there'sal sort of waysyou can design 02:03PM 15 bringout, that the bacteriain the stream came from 02:05PM
16 astudy likethat. Depends on your question. 16 thepoultry house, don't you havetotrack it across
17 Q Isthat oneway todesign it? 17 theenvironment?
18 A It'soneway you could design it. 18 A  Todemonstrate what?
19 Q Then at theedgeof afield you might 19 Q Ifyouaretryingto show --
20 encounter another field; isthat right? 02:03PM 20 MR. JORGENSEN: Y our Honor, may | approach 02:06PM
21 A Theedgeof afield would be the edge. There 21  thedemonstrative? Maybe | can cut it short.
22 would be something there to stop it. 22 THE COURT: Yes.
23  Q Therewould be something thereto stop the 23  Q Wasthequestion that you weretrying to
24 bacteriafrom moving off the edge of the field? 24  addressin thiscase, Dr. Harwood, whether bacteria
25 A No. There-- an edge of afield meansan 02:04PM 25 that arefound in the streams, whether those came 02:06PM
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1 from poultry litter; isthat the question you are 1 Q AndSalmonellaalso; don't pigsalso carry
2 tryingto address? 2 Salmonella?
3 A Notdirectly whether bacteriathat came from 3 A Yes pigscary Saimonella
4 oneparticular field were in one particular stream, 4 Q Mostreptiles, | think we established, carry
5  but whether there was a gradient of these signals 02:06PM 5 Salmonella? 02:08PM
6 from one compartment, in other words, from one type 6 A | wouldn't say most reptiles, but I know
7  of sampling entity to another. 7  they've been isolated in some.
8 Q Sothebacteriathat you find in a stream, E. 8 Q Humanscontributefecal matter tothelllinois
9 cdli, let'stakethat for example, they could come 9 River watershed directly?
10 from cattle; right? 02:06PM 10 A  Hopefully not. 02:09PM
11 A  Incertain streams there would be some 11 Q Youdon't know whether they contribute it
12  possibility for contamination from cattle. 12 directly?
13 Q They could comefrom birds? 13 A No, I don't know.
14 A  Therecould be abird component. 14 Q Let'slook at Page 186, Line 14 of your
15 Q If you found Salmonella, it could come from 02:06PM |15 deposition, Page 186, Lines 14 to 21. 02:09PM
16  reptiles? 16 (Whereupon, an excer pt of the
17 A Samonellahas been isolated from reptiles. 17  videotaped deposition of Valerie Harwood, PhD was
18 Q Soif youfound Salmonellain the streams of 18 played.)
19 thelllinoisRiver watershed, it could come from 19 Q "Sohumanscan contribute fecal bacterial to
20 reptiles? I'm not trying to trick you with these 02:07PM |20 waterwaysdirectly? 02:09PM
21  questions. I'm actually tryingto clarify what you 21 A Directly, yeah (inaudible).
22 did. 22 Q Okay, and are septic systems a potential
23 A Soif | found Samonella at an edge of the 23 sourceof fecal pathogen contamination?
24  field sample -- 24 A Septic systemscan beif they're not properly
25 Q Ifyoufound Salmonellain the streams of the 02:07PM |25 constructed to be separated from the (inaudible).” 02:09PM
780 782
1 lllinois River watershed, they could come from 1 Q Dr.Harwood, you haven't studied how many
2 reptiles? 2 gspeciesof animalslivein the water shed, have you?
3 A They could come from other sources other than 3 A No
4  thatfield, yes. 4 Q Youdon't know how many typesof birdslivein
5 Q Anditwasyour job to help the plaintiffs 02:07PM 5 thewatershed? 02:09PM
6 understand whether the bacteriathat you found in 6 A No
7 water, groundwater or streams, whether it came from 7 Q Youhaven't studied the migration patterns of
8 poultry litter? 8 birdsthrough the water shed?
9 A Itwasmy job to determine whether or not 9 A Notdirectly, no. I've had some information
10 there'sacorrelation between the practices of land 02:07PM 10 onit, but | have not myself studied that. 02:10PM
11  applying this poultry litter and the contamination 11  Q Youdid not quantify the volume of manure
12  that's appearing in streams. That's how | would 12 deposited by each different type of animal in the
13 phraseit. 13  watershed, did you?
14 Q Andyoudid not do that through atraditional 14 A Not myself, no. Although, | have seen
15 fateand transport analysis; you did it through the 02:08PM |15 information on the subject again, and | know that 02:10PM
16  microbial sourcetracking you'retalking about? 16  annuadly inthelllinois River watershed there's
17 A Wedidthemicrobia sourcetracking yes, asa 17  about 350,000 tons of poultry litter land applied.
18  way of determining whether or not we had a specific 18 | know that from Chris Teaf's work, that the volume
19  poultry litter signature in that water. 19 of, for example, poultry litter is one of the
20 Q Allright. Let'stalk for just a moment about 02:08PM |20  dominant sources of fecal materia contributed. 02:10PM
21 theanimalsthat livein thelllinois River 21 Q Let'slook at Page 72, 19 of your deposition,
22 watershed. Pigscarry Campylobacter; isthat true? 22 72,19, 20.
23 A Pigsarenot well-known to carry 23 (Whereupon, an excerpt of the
24 Campylobacter. I'm sure there's been a couple of 24 videotaped deposition of Valerie Harwood, PhD was
25  studiesthat have found that. 02:08PM 25 played.)
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1 Q "Didyou attempt to quantify the type of 1 relative or the amounts of animal feces that would
2 manurefrom each type of animal in the water shed? 2  bedepositedin or that could contribute to
3 A No,ldidnot." 3 impairment in the watershed, but that material, that
4 Q Thenlet'sgotoPage121, Line25t0 122, 2 4 research was not done by me.
5 of your deposition. 5 Q Andyou'retalking about the amounts of feces, 02:13PM
6 (Whereupon, an excerpt of the 6 not thevolume of bacteriain the feces?
7  videotaped deposition of Valerie Harwood, PhD was 7 A Correct.
8 played.) 8 Q Youdidn't study the effects of urban runoff
9 Q "Doyouknow per capita fecal production of 9 on bacterial loading in the water shed, did you?
10 any livinganimal in theIRW?" And then let'sgoto 02:11PM |10 A No. 02:13PM
11 Page72,Line25toPage73, 3. 11 Q We'vecovered thethingsthat you did and that
12 (Whereupon, an excer pt of the videotaped 12 you didn't do. Let'smoveto the science of
13  deposition of Valerie Harwood, PhD was played.) 13  microbial sourcetracking generally. Now, microbial
14 Q "Didyou attempt to quantify the volume of 14  sourcetracking isayoung science; isthat right?
15 bacteriathat come from each type of animal in the 02:11PM (15 A | would say it started in 1996 or so, 02:13PM
16  watershed? 16  depending on where you start, so, yeah.
17 A No, I did not." 17 Q Would you agreethat it's still developing?
18 MR. PAGE: Your Honor, | object to the use 18 A  Yes muchasal of microbiology is
19  of the deposition. Her testimony was not that she 19  developing.
20 triedtodoit, but that she reviewed other people's 02:11PM 20 Q Andinyour direct testimony you talked about 02:13PM
21  materials, and that deposition statement there did 21  variouswaysthat DNA isused; isthat right?
22 not contradict her statements. 22 A Yes | didtak about that.
23 THE COURT: The question on the record that 23  Q Wouldyou agreethat what you did hereis
24 Mr. Jorgensen asked, | thought, had to do with an 24 unlikethe hospital and criminal context that you
25  attempt to quantify the type of manure. Just one 02:11PM 25 talked about? 02:14PM
784 786
1 second. 1 A ltislikethehospital and crimina context
2 MR. PAGE: | believe the question, if | 2 inthat it's based on polymerase chain reaction,
3 read it correctly was, did she attempt to quantify 3 PCR, whichis, of course, awell-accepted scientific
4 it 4 tool.
5 THE COURT: Y ou have not determined the 02:11PM 5 Q What PCRis, it detectsthe presence of DNA? 02:14PM
6  volume of manure deposited by each type -- | can't 6 A PCRvery specifically detects the presence of
7  makeit out. 7  very specific sequences of DNA.
8 MR. JORGENSEN: I'm actually reading from a 8 Q Okay, and PCR takes one piece of DNA and
9 littlescript. Soiit's, you did not attempt to 9 matchesit with an identical piece of DNA; isthat
10 quantify the volume of manure deposited by each type 02:12PM | 10 right? Using PCR, you can determine that two pieces 02:14PM
11  of animal in the watershed, did you, and the direct 11  of DNA areidentical?
12 responseis 72, Lines19to 21. 12 A No. You haveto sequence the DNA to determine
13 THE COURT: Overruled. 13  that they areidentical, but using PCR, you can
14 Q Dr.Harwood, did you attempt to quantify the 14 specificaly amplify asmall amount of DNA into a
15 volume of bacteria deposited by petsin the 02:12PM 15  larger amount, and the specificity liesin the 02:14PM
16  watershed? 16  primersthat you use.
17 A No. 17 Q Andthat'sonly onesmall part of what we're
18 Q Didyou attempt to quantify the volume of 18 calling today microbial sourcetracking; right?
19 bacteria, I'm not talking about the manure, but the 19 A That'sredly the basis of library independent
20 bacteriain the manure deposited by humansin the 02:12PM | 20  microbia sourcetracking. | wouldn't call ita 02:14PM
21  watershed? 21  smdl partat al.
22 A No 22 Q Let'sgetintothat very thing then. Would
23 Q Andyou don't know whether anyone else on the 23 you agreethat until recently scientists, such as
24  State'steam did any of these things, do you? 24 yoursdlf, expectations of what microbial source
25 A Therewas-- material was reviewed asto the 02:12PM 25  tracking can tell uswere overly optimistic? 02:15PM
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1 A Canyourestatethat? I'm sorry. 1 Q Anddoyouremember that in that article you
2 Q Doyou think that thereliability of the 2 said that people or scientistswho put forward
3 varioustypesof microbial sourcetracking that have 3 microbial sourcetracking methods, that they were
4 been put forward in recent years, that the expected 4 wildly optimistic about the results?
5 rdliability wasoverly optimistic? 02:15PM 5 A No. You'retaking that alittle bit too far. 02:17PM
6 A | would say that up until about the time when 6 Basically what the slide meant was -- and it was
7  Don Stoeckel published hiswork in -- | think it was 7  meant to be presented in a humorous approach to
8 2003, that there was alack of validation of 8 giving atak in adeadly boring scientific meeting.
9  microbia source tracking studies that did cause 9 Okay. Soinitialy people were over optimistic
10  over optimism, and since then, in our science we've 02:15PM 10  about what their methods could achieve. Then we 02:17PM
11 been building efforts to strengthen validation and 11  learned about validating the methods, and as we've
12 to make these methods more and more reliable. 12 goneon, we've learned more and more and more about
13 Q Soin 2003 various people, various scientists 13  validating the methods, which iswhy Don and | wrote
14  were coming forward with various different methods 14  the paper that was published in 2007 about
15 of trying to determine whether a bacteria came from 02:16PM | 15  validation of microbial source tracking methods and 02:18PM
16 aparticular source; right? 16  how important that is and it spells out a series of
17 A In 2003, and they still are. 17  stepsto takein validation.
18 Q Andin 2003 they believed that the methods 18 Q Sowehavelotsof reasonsto be skeptical of
19  that they were putting forward werereliable? 19  microbial sourcetracking, don't we?
20 A | would say they wereinvolved in testing the 02:16PM 20 A Onewould have reason to be skeptical of 02:18PM
21 hypothesis of whether they wereréliable. | would 21 microbial source tracking methods that are put forth
22 hopethey wouldn't just believeit. 22 without proper validation.
23  Q Andyoudon't believethat they werewildly 23 Q And,infact, you did a study where seven
24 optimistic about thereliability of the methods that 24 different methods of microbial source tracking that
25  they were coming up with? 02:16PM 25  wereput forward were each proven to be unreliable? 02:18PM
788 790
1 A Wadl, I know I've used that phrase before to 1 A They werenot unreliable. They each had pros
2 describe the mood. 2 and consasfar astheir drawbacks and caveats. No
3 Q Let'slook atit. Could webring up 3 scientific method is perfect.
4  Defendant's Exhibit 89? 4 MR. JORGENSEN: Y our Honor, if | might now,
5 THE COURT: Weéll, now, wait. She says 02:16PM 5 well goto Page 3 of the presentation, and we'll 02:19PM
6 she'sused theterm before. Thisisimproper to 6  show that the methods were unreliable.
7  validate what she just admits she's done and said. 7 Q Willyoulook here? At thetop it says
8 MR. JORGENSEN: Weéll, thisis something 8 expectations of microbial sourcetracking Stage 2,
9 that shewrote, Your Honor, and then we'll go 9 ah, oh, not sofast. Do you seethat?
10 through some of the things that she wrote. 02:16PM 10 A Yes 02:19PM
11 THE COURT: Well, | understand, but she 11 Q Inthisstudy that isreferred here, doesit
12 just said she knows she used the phrase before. Why 12 say below that 30 E. coli isolates wer e chosen
13 usethetimeif shejust admits she used the phrase 13 randomly from the challenge sample set?
14 wildly optimistic? 14 A Yes
15 MR. JORGENSEN: WEell get more than one 02:17PM |15 Q 10 of those were human? 02:19PM
16  phraseout of this. Well explore -- 16 A Yes
17 THE COURT: Let'sask her aquestion that 17  Q 10of those wereswine?
18  can beimpeached by what you are about to show me. 18 A Yes
19 Okay? 19 Q 10 of those were Canadian geese?
20 MR. JORGENSEN: That makes sense, Y our 02:17PM |20 A  Yes. 02:19PM
21 Honor. 21 Q That each of those 30 samples were sent to
22 Q Dr.Harwood, doyou remember writing an 22 variousscientists using microbial sourcetracking
23 articleor apresentation with Dr. Stoeckel about 23 methods; right?
24  thevalidation of microbial sourcetracking methods? 24 A That'scorrect.
25 A  Yes|do. 02:17PM 25 Q Andthosescientists, they didn't know what 02:19PM
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1 thesefecal sourcescamefrom, did they? It was 1 therewereno chickensamong the 30; isthat right?
2 blind. 2 A Oh, I can't read the bottom.
3 A Theydidnot. 3 Q It'sattheverytop. Oh,you can't read the
4 Q Andthepoint of thisstudy wasfor them to 4  bottom whereit says chickens?
5 trytodetermineyou havefound fecesin the 02:19PM 5 A But, remember, my lab was not involved in this 02:22PM
6  environment, wheredid it come from, what isits 6  study.
7 source; isthat right? 7 Q Butthat'sthemethod that you wereusingin
8 A Thatiscorrect. 8 your lab at thetime?
9 Q Ifyoulook over totheright there, let's 9 A Not this specific ARA method that was used
10 look at theoneat thevery bottom. Thisisone 02:19PM 10 here, no. 02:22PM
11  method, right, the results of one microbial source 11 Q Inmany of these studies or microbial source
12 tracking method that was used, and it looksto me, 12 tracking methods at the time, the people who were
13  if you look at that first paragraph, that they said 13 putting them forward thought they were 60 to 90
14 therewerefour humansidentified from the 30? 14  percent accurate; wasn't that your conclusion in the
15 A  Yes 02:20PM 15 study; that beforetesting, they thought their 02:22PM
16 Q Threeor four cattle? 16  methodswere 60 to 90 percent accurate?
17 A Samples, yes. 17 A Theconclusioninwhich study? I'm sorry.
18 Q Although, again, that'swrong. Therewereno 18 Q Theonewejust referenced in thechart.
19 cattlein these samples. Three chickens, lookslike 19 A | wasn'tinthisstudy.
20 nothing for dogsthere, some hor ses, some swine, few 02:20PM |20 Q  Prior tothisstudy, antibacterial resistance 02:22PM
21  Canadian geese, some white-tailed deer and unknown. 21  analysis, aform of microbial sourcetracking that
22 Doyou think that'sareliableresult? 22 you wereusingin your lab, wasthought to be 60 to
23 A No. Thisstudy actually showed that the -- 23 90 percent accurate?
24 therewas several caveats associated with the study, 24 A Therewere papers published that said it was
25 andit would take me along time to get into it. 02:20PM 25 60 to 90 percent accurate, but there was all sorts 02:23PM
792 794
1 Thelibrary sizeswere very small. The number of 1  of problemswith those papers.
2 isolateswere very small, but the bottom line, these 2 Q Thisstudy concluded that these microbial
3 werelibrary dependent microbial source tracking 3 sourcetracking methodsthat we just discussed were
4  methods, and they really try to do alarge -- study 4 only 20to 30 percent accurate?
5 alarge, large geographical areawith avery small 02:21PM 5 A Again, there was actually some problems with 02:23PM
6  number of isolates, and there's al sort of reasons 6 thestudy design, but, yeah, it was not accurate the
7  why this-- the researchers in this method were 7  way it was done but, again, we learn as scientists.
8  unableto accurately identify the sources, and it 8 Q Andisn't 20to 30lessaccurate than flipping
9  doesn't invalidate microbial source tracking. It 9 acoin to determine where a sour ce came from?
10  showswhat we've learned. 02:21PM 10 A Wael,itdependson--it'snot aflipof a 02:23PM
11  Q Itshowsthat in 2003 the methods were 11  coinif you have a bunch of different sources, so
12 unrédliable? 12 you have assess the probability that you would
13 A 2004. Remember, these are library dependent 13 ariveat aresult by chance.
14  methods. These are not the same methodol ogy that 14 Q  After thisstudy 2003, 2004 that you
15 we'reusing. 02:21PM 15 participated in, did the United States Geological 02:23PM
16 Q And which method wereyou using here; wasit 16  Survey, USGS, put out a pressrelease specifically
17  antibacterial resistance analysis, ARA? 17 warning about thereliability of microbial source
18 A Actuadly | wasnot part of this study. 18 tracking methods?
19 Q Atthat timewhat method wereyou usingin 19 A They may have. | don't know for sure.
20  your lab? 02:21PM 20 Q Let'sbringup what'sbeen marked as 02:23PM
21 A Atthattimel wasusing antibiotic resistance 21  Defendant's Exhibit 111.
22 andysisand ribotyping. 22 THE COURT: Let'sgo taketheseoneat a
23  Q Let'slook at thevery top study here and then 23 timeunlessthere's an agreement that all of them
24 we'll moveon. ARA, in thissample, ARA concluded 24 comein.
25 that there were 11 chickens among the 30, but indeed 02:21PM | 25 MR. JORGENSEN: | think that wasthe 02:24PM
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1 agreement amoment ago. | said I'll take all of his 1 Q Ah. Youfind abacteriaand you aretrying to
2 if hell take al of mine, and we exchanged them 2 say wherethat bacteria camefrom?
3 before. 3 A Ortrying to say wherefeca contaminationin
4 MR. PAGE: That's correct. 4 thewater came from.
5 THE COURT: Thank you. 02:24PM 5 Q Andyoudothat by trying to determine where 02:26PM
6 Q Let'sbringup thehighlighted section. It 6 thebacteria camefrom?
7 might makeit easier for you. Can you read that on 7 A Orviruses, not necessarily bacteria
8 thescreen? 8 Q Now,you'vecarried out experimentsthat
9 A Yes 9  required sampling before; right?
10 Q Willyoureadit? 02:24PM 10 A Yes 02:26PM
11 A When acommunity findsthat water relies on 11 Q Youarefamiliar with good sampling practices?
12 for drinking or recreation contains E. coli -- 12 A Yes
13  Q No, | mean thehighlighted version. | 13 Q Whenyou aretaking a sample of water from the
14  apologize. 14  edgeof afield and you'retrying to measurethe
15 A Butseverd types of methods using E. coli to 02:24PM |15 bacterial content in therunoff from that field, 02:26PM
16 identify the sources of fecal contamination were 16  would it ever be appropriateto take a sample from
17 lessaccurate in field application than previously 17  water that contained a cow pie?
18  reported according to arecent U. S. Geological 18 A Soareyou asking meif it would be
19  Survey, USGS report published in the Journal of 19  appropriate to take -- I'm sorry, can you restate
20  Environment Science and Technology. 02:24PM |20  your question? 02:27PM
21  Q Now,you've madethe point that all of thisis 21 Q Inthiscasewould it be appropriateto take
22 2002, 2004, and much has been learned sincethen; is 22 water samplesfrom the edge of afield from alittle
23 thatright? 23 puddlethat contained a cow pie?
24 A Right. 24 A What am| trying to show again?
25 Q Infact,you wrotean articlejust last year, 02:25PM |25 Q Thiscase 02:27PM
796 798
1 2007, in which you characterized the body of 1 A Butwhat exactly is my question?
2 microbial sourcetracking literatureasvery 2 Q Inthiscase would it be appropriateto take
3 difficult tointerpret both for scientistsand end 3 asamplefrom apuddlethat contained a cow pie?
4  users? 4 A Itdepended upon what my goal is. If | wanted
5 A That'scorrect, and that's the body of 02:25PM 5 todetermineif there was ahigh level of bacteria 02:27PM
6 literature that has been accumulated since 1996. 6 inasamplethat contained cattle feces, yes. If |
7 Q Youalsowrotejust last year that thefact is 7  wanted to determine what a representative sample
8 that thefield hasnot yet reached the state where 8 from the edge of field runoff was, then, no.
9 any onemethod can be discarded or universally 9 Q Woulditbeappropriatein thiscaseto sample
10 recommended? 02:25PM 10  water wherethere had been evidence that the cattle 02:27PM
11 A Yes That'swhy werely on weight of evidence 11  had been recently in the water or near the water?
12 inthesetypes of studies. 12 A Again, it might be. It would depend on what
13 Q Hasn'ttheEPA said aslateas 2005 thereis 13 the specific question was.
14  nosingle microbial sourcetracking method that 14 Q Thequestion in thiscase. Would it have been
15 could beapplied to all types of fecally 02:25PM 15 responsiblefor you -- 02:28PM
16  contaminated water systems? 16 A Totakeasample--
17 A Yes 17 Q Wheretherewasevidencethat cattle had
18 Q Allright. Let'sturn from thegeneral field 18  recently been in thewater or near the water?
19  of microbial sourcetracking, and beforewe do, let 19 A |dontseeapriority why that would be
20 meend with aquestion. Soin microbial source 02:26PM | 20 irresponsible. One might need to capture that area 02:28PM
21  tracking, what you aretrying to doisyou find 21 of the watershed.
22 fecesin theenvironment, and you aretrying to say 22 Q CanwegotoPage167, Line 13 to Page 167
23  whereit camefrom? 23 Line8of your deposition?
24 A No, youdon'tfind feces. You areusualy 24 (Whereupon, an excer pt of the videotaped
25 looking at water bodies. 02:26PM 25  deposition of Valerie Harwood, PhD was played.) 02:28PM
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1 A 'Inaudible. 1 fields. There are aspects of uniqueness to our
2 Q Ifoneweretogototheedgeof afield and 2 approach, yes, but, again, it's based on sound
3 takeasample of runoff water that was coming 3 science and good validation.
4  directly out of afresh cow pie, would you expect 4 Q Thequestion, Dr. Harwood, isthe specific
5 thenumbersof E. coli to be very high? 02:28PM 5 sciencethat you are offering in thiscase, isit 02:31PM
6 A | wouldn't expect anybody to do that. 6 nove?
7 Q If that happened, would you expect the numbers 7 A ldontknow if | would use the term novel.
8 tobevery high? 8 It makesit sound kind of silly, but | would say it
9 A Itwould depend on how old the cow pie was. 9 isadevelopment of anew methodology. That's what
10 Q Fresh? 02:29PM 10 | would say. 02:31PM
11 A  Sure, they would be high. 11 Q It'suntested,isn'tit?
12 Q Would they approach raw sewage? 12 A Wetestedit.
13 A I don'tknow. I've never tried that, but | 13 Q It'snot astandard analytical procedure?
14 know nobody would sample that way. 14 A It'snot astandard analytical procedure.
15 Q Why would nobody samplethat way? 02:29PM |15 Q It'smoreappropriately considered 02:31PM
16 A Becausethat would beirresponsible. You 16 developmental and cutting edge?
17  don't go next to something that you know is going to 17 A ltis indeed, as| said, new. Itisnew
18 increase your numbers or significantly decrease your 18  method development.
19 numbers. You arelooking for, you know, an area 19 Q Sonooneédsehasdonethisbefore?
20 that will be as representative of the edge of field 02:29PM 20 A  Other people have done very similar studies. 02:31PM
21 aspossble." 21 Again the EPA own scientists are working on
22  Q Whenyou weretalking with Mr. Page a moment 22 methodolgy. They have peer reviewed publications
23 ago, isit truethat you said it'simportant to 23 out. It'snot something that nobody has ever done
24 follow accepted standard methods? 24 before. It'snot speculative. It'sbased on a
25 A |don'tremember. What were we talking about? 02:29PM |25  reliable method and strong validation procedures. 02:32PM
800 802
1 Q Isitimportantinyour work tofollow 1 Q | believeyou said amoment ago that it'snot
2  standard methods? 2 novel. Can webring up Defendant's Exhibit 293? We
3 A Ifthey exist, yes. 3 start on Page 2 of thisat the very bottom. | think
4 Q Itisitimportant to follow standard methods 4  weneed to give some context to this; otherwise, it
5 when enumerating bacteria? 02:29PM 5 doesn't make sense, and wewant it to befair. Does 02:32PM
6 A If they exist for your question, yes. 6 thisbegin with an E-mail to Roger Olsen to various
7 Q Andisitimportant tofollow standard methods 7  people, including you?
8 in microbiology? 8 A Yes
9 A Comparedtowhat? 9 Q Anddoeshesay, weareproposing to release
10 Q Ismicrobiology afield where standard methods 02:30PM | 10  all analytical datato the defendants. However, we 02:32PM
11 areveryimportant? 11  don't want to release any of the PCR molecular
12 A Microbiology isafield where standard methods 12 trackingresultsat thetime. Would the following
13  areimportant and where emerging methods are also 13  statement precludethe PCR results, and the
14  important aslong as they're based on reliable 14  statement is, we will deliver to defendants copies
15  methods and good scientific validation. 02:30PM 15 of all chemical and bacteriological analytical 02:33PM
16 Q Andinthiscaseyou'veexcluded work that was 16 resultsproduced by standard analytical procedures
17 not based on a standard method? 17  and receive from commercial labs, excluding any
18 A  Resultsyou mean, data? 18  direct expert record assessment manipulation,
19 Q Uh-huh. 19 evaluation and our interpretation and opinions of
20 A Yes 02:30PM 20 theanalytical resultsfrom all media, litter, soil 02:33PM
21 Q Andinthiscase the specific science that 21  groundwater, surface water, lakes, streamsand
22 you areoffering, the specific work that you did, 22 sediment. All right. Let'sgo up tothe next.
23 it'snovdl, isn'tit? 23 That'salittle bit of context. Let'sgo up tothe
24 A Thework that | did is based on atechnique 24 next one. | think that might be on Page 1. Isthat
25 that isvalidated, reliable in many, many different 02:30PM 25 an E-mail from Kent Sorenson to Roger Olsen? 02:33PM
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1 A Yssitis 1 testimony in thiscase?
2 Q Letmereadwhat Mr. Sorenson says. Roger, to 2 A That'smy testimony.
3 meit comesdown to your definition of standard 3 Q Haveyou --what doyou basethat on; why is
4 analytical procedures. While one can argue about 4 it not atheory?
5 whether the PCR or other techniques might be 02:33PM | 5 A  Because of the detection of extremely high 02:35PM
6 considered standard, | think we would be justified 6 levelsin poultry litter, and then it's bolstered by
7  insayingthisstuff isnot standard, given that 7  thefact that an organism that's at least 98 percent
8 we'redealing with a potential biomarker that has 8 identical to it has beenisolated from poultry feces
9 not previously been demonstrated and for which we 9 onsevera occasions, and it's published in peer
10 hadtodesign new primers. In that sense, thisis 02:34PM 10 reviewed publications. 02:36PM
11  uncharted territory. Did | read that right? 11 Q Youdidn't get it directly out of chickens or
12 A Yes 12 turkeys; right?
13 Q Let'sgototheE-mail above. This--whois 13 A Notinourwork, yes.
14  that from and to? 14 Q Now,you'veidentified thisbacteriaasa
15 A  From Tanzem McBeth to Kent Sorenson, Roger 02:34PM | 15  speciesof Brevibacterium; isthat right? 02:36PM
16  Olsenand me. 16 A  That'scorrect.
17 Q DoesTanzem say | agreewith Kent? Whilethe 17 Q Okay. I'mgoingto-- let meask you a
18 PCRitself may be standard, the process of 18 question. Beforeyou identified this bacteria, was
19 developing the biomarker procedureisnot standard. 19 it known to humankind?
20 Infact, we haven't even finished developing and 02:34PM 20 A Thevery closerelative, Brevibacterium avium, 02:36PM
21  verifying theanalysis, and | think any disclosure 21 wasknown and, again, they're 98 percent similar. |
22 of resultsat thispoint is premature? 22 can't say if they're different at this point or not.
23 A That was 2006. 23 Wed have to do morework. So it may or may not
24 Q Let megodown tothelast sentence. The 24 have been known.
25 entireprocessis highly specialized and more 02:34PM 25 Q Infact, when you ran through the database 02:36PM
804 806
1 appropriately considered developmental and cutting 1 that you mentioned of all known bacteria, it was not
2 edgerather than standard. Did | read that right? 2 inthere?
3 A Yes 3 A That matchwasn'tin there.
4 Q Andthen at the E-mail thevery top, who sent 4 Q Itdoesn't haveaname?
5 that? 02:35PM 5 A It'sBrevibacterium species. 02:36PM
6 A That'sfrommeto -- oh. 6 Q Doesn't haveitsown name?
7 Q Would you read what you said? 7 A Unlessit's-- bacterial systematicsis
8 A | agreewith Tanzem and Kent. Thisismethod 8 incredibly complicated but basicaly -- if we were
9  development in arelatively novel research area. 9 todemonstrate this bacteriais the same as
10 Nothingis standard about it. 02:35PM 10  Brevibacterium avium within a 2 percent agreement of 02:37PM
11 Q Now, what you identified in thiscaseisa 11  DNA, then we would say it's the same bacterium.
12 bacteria, isthat right, the biomarker that you 12 Again, we haven't gone far enough down that road to
13 refused to asabacteria? 13 know. Soit may or may not.
14 A It'sagenefrom abacterium. 14 Q Soasfar asyou know, it isan unknown
15 Q Andit'snot part of achicken'sDNA. | want 02:35PM |15  bacterium? 02:37PM
16 tomakethat clear. Isthat right? 16 A It'svery closely related to Brevibacterium
17 A That'sright. 17  avium. Soasascientist, | wouldn't say it's
18 Q It'snot part of aturkey'sDNA? 18 unknown at al. We can culture Brevibacterium
19 A That'scorrect. 19 avium. Weknow alot about --
20 Q Itisabacteria? 02:35PM 20 Q Dr.Harwood, asfar asyou know, no one has 02:37PM
21 A That'scorrect. 21  previously found and isolated this bacteria?
22 Q Andit'syour theory that thisbacterialives 22 A Again, it may bethe same asthe
23 inchickensand turkeys; isthat right? 23  Brevibacterium avium. | don't know that. | don't
24 A It'snot atheory. 24 have enough information to say yesor no.
25 Q Isthat your theory in thiscase; isthat your 02:35PM 25 Q Whenyouran it through the database, was 02:37PM
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1 Brevibacterium in the database? 1 A Correct.
2 A Brevibacterium avium was in the database. 2 Q Youdon't know how it's affected by predation?
3 Q Anditdid not match thisbacteria? 3 A Correct.
4 A 98percentidentical. | mean that -- usually 4 Q Youdon't know and haven't studied whether it
5  we say the cutoff for the same speciesis 97 percent 02:37PM | 5 canliveand reproduce on its own outside of a host? 02:39PM
6 DNA identity with a16SRRNT. So in terms of normal 6 A My expert opinion would be that it certainly
7  system microbial file genetics, whichistrying to 7  should be able to because Brevibacterium aviumisa
8 relate bacteria based on the genetics, these would 8 closecousin, so it can definitely grow on culture
9  beconsidered the same species. 9  medium.
10 Q AsBrevibacterium avium? 02:38PM 10 Q Sowhenit'sfound in the environment, it 02:39PM
11 A  AsBrevibacteriaavium. However, again, we 11  could be growing thereon itsown?
12  need to do more to determine whether, in fact, itis 12 A Whenit'sin the environment, that | don't
13  the same species or not. 13 know, but | know -- | strongly suspect that it could
14 Q Brevibacterium avium, it's not pathogenic, is 14 becultured so that it would be growing outside of
15 it? 02:38PM 15 itshost, but | don't know whether it could grow in 02:40PM
16 A It'snot pathogenic to humans. 16  the environment or not.
17 Q Thisnew bacterium -- 17 Q Let'stalk about whether thisnew bacteriumis
18 MR. PAGE: Your Honor, | would just request 18  host specific. What does host specificity mean?
19 that the counsdl just allow the witness to complete 19 A Host specificity is one of those funny words
20  her statement. 02:38PM 20 inmicrobiology. A lot of times|'d rather use the 02:40PM
21 MR. JORGENSEN: I'm sorry, Y our Honor. 21 word host associated because amost any
22 I'll try to be more careful on that. 22 microorganism that you see can be found at a
23 THE COURT: Thank you, sir. 23 relatively low rate in some other organism. So host
24 Q Isn'tittruethat Brevibacterium avium isnot 24 specificity would mean astrong -- in my mind host
25 pathogenic? 02:38PM 25  specificity means a strong association with a 02:40PM
808 810
1 A Brevibacterium avium has not been demonstrated 1 particular type of animal, animal species or a group
2 tobepathogenic to humans. That doesn't mean it 2  of animalsthat one could define. So we find that
3 can't be pathogenic, but it's not shown to be. 3 much more frequently in a higher concentration in
4 Q Andyou haveno evidencethat thisbacterium 4 that organism than you would in other organisms, but
5 that you havefound is pathogenic? 02:38PM 5 | don't think it's an absolute term. 02:40PM
6 A | haveno evidence of that. 6 Q Sohost specific can mean or host specific
7 Q Youhavenot studied the fate and transport 7 doesmean that it's specific to one type of animal?
8 characteristics of thisnew bacteria? 8 A  Sohost specific, in the way that it'sused in
9 A |bhavenot. 9 theliterature, means that it's predominantly found
10 Q Youdon't know whether it can survive on its 02:39PM | 10  inone particular type of animal. 02:41PM
11 own? 11  Q Youyoursdf have said that host specificity
12 A No, I don't know whether it can survive on its 12 istheHoly Grail of microbial sourcetracking; is
13 own. 13  thatright?
14 Q You havenot studied itsdie-off rate; isthat 14 A | wrotethat, yeah.
15  true? 02:39PM 15 Q And host specificity iswhat a truly host 02:41PM
16 A  That'scorrect. 16  specific marker iswhat you're searching for in
17 Q Youdon't know how it's affected by 17 microbial sourcetracking; isthat right?
18 temperature? 18 A Right.
19 A Correct. 19 Q Becauseifit'snot host source when you find
20 Q Youdon't know how it's affected by pH 02:39PM |20 thebacterium, it could have come from multiple 02:41PM
21  balance? 21  hosts; right?
22 A Correct. 22 A Ifit'snot host -- | assume you are using the
23  Q Youdon't know how it's affected by sunlight? 23 term meaning absolutely host specific.
24 A Correct. 24 Q Right,ifit'snot absolutely host specific?
25 Q Youdon't know how it's affected by salinity? 02:39PM |25 A Ifit'snot absolutely host specific, which 02:41PM
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1  most of the markers that we use in these studies are 1 that band we found in the cattle sample was very
2 not, then you have to weigh the caveats of what 2 weak and, again -- well, for the court, nested PCR
3 other animals might be contributing and at what 3 iswhen we run two rounds of PCR, and so you are
4 levelsthey might be contributing to the finding, 4 trying test sensitivity of the reaction by
5 and, again, we're using the weight of evidence 02:42PM 5 amplifying twice with adifferent set of primers. 02:44PM
6  approach, so we're -- so we have to weigh the lines 6 Sothiskind of reaction is particularly subject to
7  of evidence. 7  potential contamination, which iswhy we went -- one
8 Q Somy question was, if abacterium isnot host 8  reason why we went to the quantitative PCR assay and
9  gpecific, then when you find it in the environment, 9 away from nested PCR so we wouldn't have to worry
10 it could have come from multiple hosts? 02:42PM 10  about the contamination. So those samples -- the 02:44PM
11 A It dependson how many other hosts you might 11  cow samples, if it came up positive, was reanalyzed,
12 finditin, but it could have come from any sort of 12 and it came up negative from the nested PCR, and
13  crossreactive host that you find it in. Again, you 13  thenthat fecal sample was actually reextracted. So
14  havetoweigh thelines of evidence. 14  wetook ancther big piece of that fecal sample,
15 Q Themarker, thebiomarker in thiscaseyou've 02:42PM |15 reextracted the DNA and then tested those samples 02:44PM
16 identified, it'snot in fact uniqueto poultry, is 16  again, duplicates of those samples, and those were
17 it? 17  negative by the nested PCR. So that provided
18 A  Thebiomarker that we identified is not unique 18  convincing evidence to us that that first detection
19  topoultry. Wefound it in one duck sample out of 19 wasalaboratory artifact.
20  the 10 that we analyzed and one goose sample out of 02:42PM 20 Q Tosummarize, you found it in geese? 02:45PM
21  thel0weanalyzed. Soit certainly meets of 21 A Inoneout of 10.
22 strongly host associated, but in terms of absolute 22 Q Youfounditin ducks?
23 host specificity, then it doesn't. So we haveto -- 23 A Oneoutof 10.
24 Q Sowhenyou find thisin the environment, it 24  Q Andyoufounditin cattle, and then when you
25  could have come from geese? 02:43PM 25 retested, you didn't find it again? 02:45PM
812 814
1 A It--ifyoufinditinthe environment in the 1 A Andwedon't believethat that was atrue
2 absence of any other lines of evidence, then you 2 positivein cattle.
3 wouldn't know whether it came from geese or not. 3 MR. JORGENSEN: Y our Honor, may | put up a
4 You have to weigh everything. 4 demonstrative exhibit?
5 Q Andthesamefor ducks? 02:43PM 5 THE COURT: Yes. 02:45PM
6 A Yes 6 Q ThisisDefendant's Exhibit 221. 1'm going to
7 Q Andwhen you say you found it in one out of 10 7 useitinademonstrativeway. Defendant's Exhibit
8 samples, the one sample actually the feces of 10 8 221, may | giveyou one? Dr.Harwood, you tested to
9 animalsinit; right? 9 seeif thenew bacteria that you had found was
10 A Right 02:43PM 10 present in beef, right, and cattle? 02:46PM
11 Q Soasfar asyou know, it could bein 10 11 A Correct.
12 ducks? 12 Q Youtested toseeif it waspresent in swine?
13 A Itwasavery faint signal, and we actually 13 A Correct.
14  used nested PCR to pick it up rather than gPCR, 14 Q Ducks?
15 whichisvery, very sensitive and it was avery, 02:43PM 15 A  Correct. 02:46PM
16  very weak signal, and wetried to cloneit, and 16 Q Geex?
17 founditin very trueto our clones. So we strongly 17 A Yes
18  suspect that it'sat avery low level inthese 18 Q Andhumans?
19 animasand -- but we would have to go back and 19 A Yes
20  collect more fecal samplesfrom that area and see if 02:43PM |20 Q Andyou found it in ducks, geese and onetime 02:46PM
21 wecould determine how many animalsit'sin. 21  incattle?
22 Q Andinaddition tofindingit in ducksand 22 A No,wedon'tthink wefounditin cattle. We
23 geese you initially found your bacterium in cattle; 23 think that was alaboratory artifact.
24 isthat right? 24 Q Youfounditinduck and geese?
25 A That turned out to be a contaminant because 02:44PM |25 A Oneout of 10 samples. 02:46PM
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1 Q |Let'sgotowhatisPage8and 9 of this 1 anunknown bacteria, you developed a test to detect
2 exhibit. Did you test, Doctor, to know whether your 2 itspresence; correct?
3  bacteriumispresent in herons? 3 A That'scorrect.
4 A Heons? 4 Q Allright, and that'scalled a PCR assay?
5 Q Uh-huh. 02:46PM 5 A Correct. 02:48PM
6 A No 6 Q AndthePCR assay detectsthe DNA sequence
7 Q Coots? 7 you'relooking for; right?
8 A No 8 A Right
9 Q Crows? 9 Q Anditpicksup dead bacteria aswell?
10 A No. 02:46PM 10 A Soitcanpick up viable or non-vigble 02:48PM
11 Q Hawks? 11  bacteria, depending on your -- the way you treat
12 A No. 12 your sample.
13 Q Owls? 13 Q Soinyour samples, the positives could have
14 A No. 14  been dead bacterium?
15 Q Dee? 02:47PM 15 A Wadll, notinthe water samples because the way 02:49PM
16 A No. 16  that we treat the water samplesiswe filter them
17 Q Anytypeof other bird? 17  through amembrane. It'sa-- lookslike filter
18 A No. 18  paper, but it'sgot pore sizes that are very
19 Q Let'slook down thislist. Let'sgo to Page 19  defined, and the bacteria can't go through the
20 9. Doyou seethislonglist of over -- | believe 02:47PM 20 membranes, but free DNA could. So aslong asthe 02:49PM
21 it'sover ahundred different animalsthat livein 21  bacteriaareintact, they're not going to go through
22 thelllinois River watershed, different types of 22 that membrane. They'll be concentrated and welll
23 animalsthat livein thelllinois River water shed? 23 have more of them. If it'sfree DNA, then they
24 A Yes 24 won't be analyzed. It will go through thefilter.
25 Q Didyou test toseeif your bacterium was 02:47PM |25 Now, asfar asalot of dead bacteria being out 02:49PM
816 818
1 present in any of those? 1 thereintheenvironment, that's unlikely because
2 A Nope, but can | explain something, Y our Honor? 2  dead bacterialyse after avery short time lyse and
3 THE COURT: Yes. 3 other organisms use them for food.
4 A When we determined which non-target samples or 4 Q Doctor --1'msorry. Wereyou finished? |
5 other animalsto validate against, we target -- we 02:47PM 5 didn't mean tointerrupt. 02:49PM
6  choose the ones that are most likely to impact the 6 A lwasjustgoing to finish up by saying, soin
7  watershed based on our knowledge of the watershed. 7  thewater samples, it's extremely unlikely that
8  Now, smal birds, like many of these here, they have 8 there were many nonviable bacteriain that sample.
9  small masses of feces, and their feces dry out 9 Q Thefactis, Doctor, of the bacteriayou
10  quickly. Same with many -- most some animals. They 02:47PM | 10  tested, some per centage of them could have been 02:49PM
11 simply aren't going to contribute a large microbial 11  dead?
12 loadtothewater. Sowe -- it'simpossible to go 12 A  That'scorrect.
13 out and sample from al of these animals. So we 13 Q Andyoudon't know what percentage wer e dead?
14  target the onesthat, to the best of our knowledge, 14 A  Especidly inthe soil and litter samples, we
15 aregoing to be the major contributors to 02:48PM 15 don't know. 02:50PM
16  contamination in the watershed. 16 Q Allright. Now, onceyou developed atest to
17 THE COURT: You've aready made that point 17  trytodeterminewhether or not the bacteria was
18  twice before; right? 18 thereor not there, you tried to develop atest to
19 A Right 19 amplify it, to make copies of it; do you remember
20 Q I'llmoveon. Doyou remember testifying that 02:48PM |20 talking about that? 02:50PM
21 inthiscaseyou did not try to attempt to quantify 21 A Waell, that wasthe test.
22 theamount of fecesor bacteria from any of these 22 Q It'sagPCR assay?
23 animals? 23 A  Yes
24 A That'scorrect. 24 Q Letmeback up. A PCR assay just saysthe
25 Q Okay. Havingidentified this DNA sequencein 02:48PM |25 bacterium isthere? 02:50PM
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1  spectrophotometer analysis. The report subsequently 1 process; isthat right?
2 then corrected, and it simply shows that the result 2 A Correct, but it has been written up for
3 waszero, and then with a superscript below the 3 publication and, keep in mind, I'm a member of the
4  detection limit of the assay. Sothat simply isa 4  editoria board of (inaudible), so that's my thing.
5  function of the detection limit. 02:55PM 5 What | do every week is review manuscripts. Sol 02:57PM
6 Q Theerror rate? 6 try tobevery careful about my research.
7 A  Of thetotadl DNA assay. Again, doesn't have 7 Q Allright. Now, themethod that you've
8  anything to do directly with the qPCR assay. 8 developed hereto determine whether or not material
9 Q Sothereisanerror ratein thisprocess? 9 camefrom poultry litter or elsewhere, it'sentirely
10 A This-- again, thisis quantification of the 02:55PM 10  new,isn'tit? 02:57PM
11  total DNA. It doesn't have anything to do with the 11 A Itisbased onreliable technology, not new
12 process of amplifying the biomarker. It'sjust 12 technology, but as we've talked about, it isa
13  telling us how much total DNA starting material. 13 method that we have developed.
14 Q Andit'snot possibleto start with aminus 14 Q Itisanew method?
15 value? 02:55PM 15 A Itisanew method. 02:57PM
16 A  Wadl,itisbecause wedid, but it's not -- 16 Q Andtheerror rateof that method isnot yet
17  theminusvalueissimply -- it's below the 17 known?
18  detection limit of the assay. 18 A  Theerror rate to the extent that we validated
19 Q Sotheassay isnot perfect; it hasan error 19  the method, we do know something about the error
20 init? 02:55PM 20 rate, but we can't ever completely know the error 02:57PM
21 THE COURT: No. She'sjust sayingit'sa 21  rate of amethod.
22 quantity less than the detection level. Let's move 22 Q Asamatter of fact, what you have developed
23 on. 23 issonew that it'sproprietary to you; you can own
24 Q Doctor, in this-- we talked about a number of 24 thisprocessit's sorevolutionary and unlike what
25  different processes. Wetalked about how you 02:56PM |25 hasbeen donebefore; it'sproprietary? 02:58PM
824 826
1 discovered thisnew bacterium? 1 A |don'tthink sooncewe publishit, but |
2 A Correct. Well, again, we're not sureit'sa 2 don'tknow. | don't know anything about that stuff.
3 new bacterium, but it's our poultry litter 3 Q Wadl, doyou consider it to be so new and so
4  biomarker. 4 revolutionary that you own it? That'swhat | mean
5 Q Okay, and you designed an assay to identify 02:56PM | 5 by proprietary. You can own it; you say thisis 02:58PM
6 thebacterium, and you claim it's poultry specific? 6 minebecauseit's unlike anything anybody has done
7 A Correct, with my use of the term poultry 7  before?
8  gpecific. 8 A ldontownthis. It'sscience. | wantto
9 Q Andyou consider the peer review processto be 9 getitout. | want other peopleto seeit and use
10 valuable; isthat right? 02:56PM 10 it. So, no, I don't own it. 02:58PM
11 A  Yes. It'swhat | seem to spend most of my 11 Q Couldyou own it; isit so new that it could
12 timedoing. 12 beyours, you could say thisismine?
13 Q Peer review isimportant becauseit improves 13 A Idontknow. I don'tdo that stuff.
14 your work product and helpsyou determine whether 14 Q Canwebring up Defendant's Exhibit 304? Just
15  your work iscorrect; isthat right? 02:56PM 15 tohelp you zoom in on thepart I'm looking at, let 02:58PM
16 A Yes 16  meapply some highlighting there. Let'ssee. Have
17 Q And,in fact, peer review can catch and 17  wegot the highlighting? It is-- let me show it to
18  correct mistakesin the process? 18 you. Allright. Startingright here, can | show it
19 A Yessir. 19 toyou onyour screen? | thought we had this
20 Q Andyou yoursdf have caught mistakesin 02:56PM |20 highlighted, the method. 02:59PM
21  material that has been submitted to you for peer 21 A Uh-huh
22  review? 22 Q Themethod -- thisisan E-mail from Richard
23 A Yes 23 GarrentoRobert George. The method developed for
24 Q Andthework you aretestifying about in this 24 using DNA totrack (inaudible) that'sthrough the
25  casehasnot yet gone through the peer review 02:56PM |25 environment isproprietary and warrants particular 02:59PM
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1 protection. 1 largeand somearesmall?
2 MR. PAGE: I'm sorry, counsel, to 2 A Somearelarge and some are small, but within
3 interrupt. Has there been any foundation 3 anarea-- | mean over an order of magnitude.
4 established that this witness has even seen this 4 Q Somemovequickly and somedon't, you don't
5  document before or is part of correspondence chain? 02:59PM 5 agreewith that? 03:30PM
6 THE COURT: Sustained. 6 A  Their actual movement, their motility is not
7 MR. JORGENSEN: I'm sorry. 7  going to be nearly asimportant as the physical
8 THE COURT: Sustained. 8 forcesthat are moving them.
9 Q Haveyou seen thisbefore? 9 Q Andifyouarewrongon that point, doesit
10 A No. 02:59PM 10 call your opinion in this caseinto question? 03:30PM
11 Q Doyou agreewith the assertion that your 11 A No.
12 method isso new asto be proprietary? 12 Q Doctor, | think | mentioned beforeit'skind
13 A | don't know. 13 of an embarrassing case. I'll just get tothe
14 Q Itisnew,isn'tit, and unlike what has been 14  embarrassing questions. Wetalked before over here
15 donebefore? 03:00PM 15 at theleft about a number of factorsthat kill 03:30PM
16 THE COURT: | think we've plowed this 16 bacteriain the environment. Do you remember that?
17  ground before. Let'stake abreak. Well take a 17 A Yes
18 five or ten minute recess. 18 Q Now,if acowisstandingin astream and it
19 (Following a short recess at 3:00 p.m., 19 rdievesitself directly into the stream hot and wet
20  proceedings continued on the Record at 3:28 p.m.) 03:28PM |20 soto speak, dothose bacteria face the same 03:31PM
21 Q Dr.Harwood, in thiscaseyou did not 21  environmental stresses before making it to the
22  personally gather any of the samplesthat you 22 sream?
23 analyzed, did you? 23 A Comparedto?
24 A That'scorrect. 24 Q Compared totheonesspread on thefield?
25 Q Butthesamplesthat wereprovided to you, 03:28PM |25 A  They would be different environmental 03:31PM
828 830
1 thereweresamplesfrom ten cattlefields; isthat 1 stresses.
2 right? 2 Q Theydon't facetherisk of being killed by
3 A Yes 3 thesunlight on thefield, do they?
4 Q Ifl left thisbuilding and went and found ten 4 A No, but they might face alot morerisk from
5 cattlefieldsin the neighborhood and none of these 03:29PM 5 starvation. So the stresses could be different. 03:31PM
6 cattlein thosefields had trichinosis, doesthat 6 Q Doyou agreethat bacteriathat makeit into
7 mean that none of the cattle in Oklahoma have 7  thestream can makeit into the sedimentsand have a
8 trichinosis? 8  greater survivability ratein the sediments?
9 A No 9 A That can happen.
10 Q Canwebringup what we previously showed, as 03:29PM (10 Q  Now, would that betrueif cattle deposit hot 03:31PM
11 | believeyou called it a cartoon, Defendant's 11  and wet into the stream also be true for ducks?
12 Demonstrative Exhibit 32. Dr. Harwood, because you 12 A Yes, anything that gets deposited or that gets
13 did not study thefate and transport of the new 13  run off into the stream --
14 bacterium, you do not know whether if it werein a 14 Q Whenyoutakeasamplefrom astream,isn't it
15 poultry litter house or on a poultry litter field, 03:29PM 15 moreto know how close the contributor wasto where 03:31PM
16  whether it would movein the same manner and at the 16  you took the sample, whether it'stwo miles away
17 samerateasother bacteria? 17 over dry land or ten yardsaway in the water?
18 A | haveno reason to believe that it wouldn't. 18 A  Usually wedon't have that detailed knowledge,
19 Q Aren't bacteria-- | think we established 19  butif you did have the knowledge, that would be
20 this. Aren't bacteria of different types-- don't 03:29PM 20  good. 03:32PM
21  they movedifferently? 21  Q Andit would begood becauseit would make a
22 A |didn't agree with that. | said the physical 22 bigdifference on whether the bacteria could survive
23 and chemical factors that influence them are more 23 and prosper and makeit to the stream?
24 important than their type. 24 A Weredly don't usudly split hairs that much.
25 Q Soyoudonot agreethat somebacteriaare 03:30PM 25 We'relooking at abig picture. We're looking at 03:32PM
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1  big pictures and the inputs over large land areas. 1 Q Thepoultry litter biomarker you call a
2  Sothatisn't redly -- that is splicing and dicing 2  biomarker, | call the new bacterium. Arewetalking
3 of how close the animals are the big part of the 3 about the samething?
4 picture. 4 A Yes
5 Q Dr.Harwood, doyou seeall thebirdsin this 03:32PM 5 Q Andinthat affidavit did you not say that 03:34PM
6 pictureor doyou seethat there are many birdsin 6 it'sclosely related to Brevibacterium casiot?
7  thepicture? |I'm not asking you to play Where's 7 A  Yes
8 Waldo and find them all. 8 Q Buttoday you said it'sclosely related to
9 A Theylook like Christmas ornaments. Those are 9 Brevibacterium avium?
10 birds| guess. 03:32PM 10 A Itis It'svery closely related to both of 03:34PM
11 Q Okay. TheChristmasornament looking things, 11 them.
12 thosearebirds. Do you agreethat there are many 12 Q Now, you warned thecourt | believein your
13  birdsin thelllinois River water shed? 13 affidavit, did you not, of the dire consequences of
14 A [I'msurethere'salot of birds. 14  Brevibacterium casiot?
15 Q Andyou did not test whether any of these bird 03:33PM |15 A  No, | didn't say anything about dire 03:34PM
16  gpecies, other than ducks and geese, carry your new 16  conseguences.
17  bacterium? 17 Q Didyou not discussthe symptoms of
18 MR. PAGE: Your Honor, | think we've been 18 Brevibacteriacasiot?
19  over thisnow. 19 A Yes andl asosaid that it'san
20 MR. JORGENSEN: It'sasetup. I've been 03:33PM 20  opportunistic pathogen, which is an organism that 03:35PM
21  criticized for not doing the foundation. 21 doesn't have to swimming (inaudible) --
22 THE COURT: | think we have covered it. Go 22 Q Insayingthat tothecourt you weretalking
23 ahead. 23 about casiot?
24 Q Wouldyou expect bacteriathat arecarried by 24 A Correct.
25  birdstobewidely dispersed throughout theregion? 03:33PM |25 Q  Not thisbacterium? 03:35PM
832 834
1 A They would be-- they could be deposited in a 1 A Correct.
2 wide pattern. Birdsin my experiencein the studies 2 Q Becauseyou have no evidence about whether
3 I'veconducted are generally not large scale 3 thisbacterium ispathogenic?
4 contributors because, again, their fecal masses are 4 A Correct.
5 relatively small, and they dry out quickly, and they 03:33PM 5 Q Andisn'tittruethat bacteriathat are 03:35PM
6 frequently don't reach the watershed. 6 closely related to each other do not sharethe same
7 Q Waeéll, | appreciatethat testimony, but at risk 7 pathogenic characteristicsin many instances?
8 of beingcriticized for raising it again, you've 8 A That'scorrect.
9  goneback to fecal contributions, both massand 9 Q ManyofuscarryE. cali; isn't that right?
10 number of bacteria. You did not study that in this 03:33PM |10 A Yes 03:35PM
11 case. Havewenot been over that? 11  Q Andit'sperfectly harmlessto us?
12 A That was my opinion but, no, | did not study 12 A Yes
13 itinthiscase, but I've studied it alot in other 13 Q Asamatter of fact, atype of Brevibacterium
14 aress. 14 isused in making cheese; isthat right?
15 Q Doyou recall submitting affidavitsto this 03:34PM 15 A Yes 03:35PM
16  court, two of them? 16 Q Brevibacterium avium -- Brevibacterium isthe
17 A VYes 17  genus; right?
18 Q Inthesecond one, did you say to the court 18 A  Correct.
19 that you had discovered this new bacterium? 19 Q Andavium isthe specific bacteria?
20 A  Thesecond one concerned the poultry litter 03:34PM 20 A It'sthe species. 03:35PM
21 biomarker, yes. 21 Q Avium,isit called avium because it was found
22 Q Anddid it mention tothecourt that you 22 and cultured in birds?
23 discovered you had new bacterium? 23 A Inpoultry.
24 A | don't think that's how | phrased it, but | 24 Q SoBrevibacterium isfound in birdsand your
25  know it was about the poultry litter biomarker. 03:34PM 25 new bacterium isfound in birds? 03:36PM
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1 A Thebacterium aviumisin poultry, from 1 highlighting right here? That'sright. Pull that
2 poultry. 2 up. Thisisthe same publication from which you
3 Q Whicharebirds? 3 drewthis. Let meread -- doyou seethat
4 A Yeah. Brevibacteriumin genera, thegenusis 4 highlighted quantitative relationships between
5 not generaly abird-related genus. 03:36PM 5 indicators, fecal indicatorsand Gl illnessfresh 03:39PM
6 Q Interestingly, your bacterium you found in 6 water?
7 every bird speciesyou'vetested? 7 A Yes
8 A Wefounditatlow frequency and low 8 Q Bacterial indicatorsof fecal contamination.
9  concentrationsin duck and goose. 9 HereProfessor Wadeistalking about this subject,
10 Q Sotheanswer isyes? 03:36PM 10  whether you can correlate fecal indicator bacteria, 03:39PM
11 A Yes 11 which arenot themselves pathogens, with disease.
12 Q Doyourecall thischart that isup here? | 12 A He'snot talking about whether you can
13  believeit'sbeen marked State's Exhibit 434. Do 13 correlate. He'stalking about whether the
14 you recall talking about that? 14  Meta-Analysis found the correlation.
15 A Yes 03:36PM 15 Q Whether hefound correction in the 03:39PM
16 Q Andwhen you weretalking about that, wasthe 16 Meta-Analysis, and that analysisis based on a
17  subject that you were discussing whether fecal 17 number of studies; isthat right? Let meread the
18 indicator bacteria, not pathogens, whether fecal 18 final sentence. Noincreasein relativerisk was
19 indicator bacteria are correlated with the presence 19  observed for high levels of Enterococci compared
20  of pathogens? 03:36PM 20  with low levels. So hisconclusion isthereisno 03:39PM
21 A Thisisactualy discussing whether fecal 21  correlation between high levels of Enter ococcus and
22 indicator bacteria are correlated to risk of disease 22 human disease?
23 torecreational water consumption. 23 A Intheseparticular studies. In other studies
24 Q Okay. I'mglad you clarified that. Soyou 24 there has been in fresh water, and the Enterococcus
25 weretalking about whether the presence of fecal 03:37PM | 25  standard has been borne out more recently in EPA 03:40PM
836 838
1 indicator bacteria, which arenot soils pathogens, 1 epidemiology studies. So they're not backing off of
2 can correlate with disease? 2 their recommendation on Enterococcus indicator
3 A That'scorrect. 3 bacteriain fresh water.
4 Q Isthat not atopicthat ishotly debated 4 Q Sodespitethis, doyou stand by your
5 among scientists? 03:37PM 5 testimony that the correlation is settled in the 03:40PM
6 A No,it'snot atopic that's hotly debated. 6 scientific community?
7  Thedebateisonly over the extent to which the 7 A That'snot aphrase | would use, that the
8 fecal indicator bacteria are correlated if thereis 8 correlationissettled. I'm not sure what that
9  disease and over whether that -- whether that should 9 means.
10  continueto be the sole indicator of human health 03:37PM 10 Q Dr.Harwood, would you agree with methat it 03:40PM
11 risk from recreational water use. 11  isnot settled in the scientific community whether
12 Q Dr.Harwood, didn't you draw thischart from a 12 andtowhat extent thereisacorrelation between
13  publication of Professor Wade? 13 fecal indicator bacteria and human disease?
14 A Thiscamefrom Wade, et al, 2003. 14 A |disagree. It'swell-known that thereisa
15 Q May | approach, and give you a copy of the 03:37PM 15 correlation between fecal indicator bacteria and 03:40PM
16 full Wadearticle? 16 disease. The question in the scientific community
17 A Sure 17  ishow many indicators should be used, which onein
18 Q It'sbeen previously marked Plaintiff's 18  which circumstances and what methodol ogies can we
19  Exhibit 77. Doctor, can | ask you to turn to what 19  useto bolster our prediction of therisk to human
20 on my page hasbeen parked as 1105. That'sthe 03:38PM |20 hedthin recreational water use. How can we make 03:40PM
21 original publication, Page 1105. All right. Can we 21 it abetter system.
22 bringthat up on the screen? No, no. You got the 22 Q Did professor Wade not say no increase to
23 wrong page. Can we havethe highlighting on that? 23  relativerisk?
24 No. Onceagain, we're pulling up the wrong thing. 24 THE COURT: He'stalking about Enterococci.
25  Please go back totheregular page. Do you have 03:38PM |25 Hesaysin the sentence beforehand E. coli is 03:41PM
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1 pileDefendant's Exhibit 221. It should be right 1 Q Doyou haveany reason tothink that that
2 thereonyour left. 2 analysiswould beinapplicableto thelllinois River
3 A lseeit 3  watershed?
4 Q Couldyoujust read what thetitle of that 4 A | think it would be highly analogous because,
5 document is? 04:02PM 5 again, in Floridawe have high abundances of even 04:05PM
6 A Preliminary -- affidavit by Billy R. Clay, 6 largebirdslike herons and wood storks, and they
7 MSDVM, DAVBT. 7  tendto congregate and roost and, in fact, their
8 Q Whoisit prepared for? 8 fecal components are readily diluted and washed
9 A  Prepared for the defendants in the preliminary 9 away, and so they don't contribute in such alarge
10 injunction, State of Oklahoma, et al, versus Tyson 04:02PM |10 measureto elevate water quality or sorry, degrade 04:05PM
11 Foods, €t al. 11 water quality.
12 Q Wouldyou turn several pagesin to the page 12 MR. PAGE: Thank you, Your Honor. | pass
13 that's Bates numbered D2210007, please? Areyou 13  thewitness.
14  there? 14 THE COURT: Mr. Jorgensen?
15 A Yes 04:03PM 15 RECROSS EXAMINATION
16 Q Doyouseeachartinthelower half of that 16 BY MR.JORGENSEN:
17  page? 17 Q Dr.Harwood, | believeyou just testified that
18 A  Yes 18 Campylobacter is commonly associated with poultry
19 Q Doesit say on the chart how much wet manure 19 meat, and poultry meat isone of the primary ways
20 annual tonsare produced by geese? 04:03PM 20  people get Campylobacter infection? 04:06PM
21 A Yes 48. 21 A Correct, one of theways. They're aso
2 Q 482 22 acquired through waterborne use.
23 A 48 23 Q Inyour samplingin thiscaseyou tested
24 Q Tons? 24 poultry litter, not the meat, but thelitter?
25 A  Yes 04:03PM 25 A Correct. 04:06PM
856 858
1 Q Andhow much for duck? 1 Q A number of timesfor Campylobacter?
2 A 40 2 A Correct.
3 Q Andhow doesthat relateto the amount of 3 Q Andfound zero?
4  wastethat Dr. Engel calculated in this case for 4 A That'scorrect.
5 poultryinthe IRW? 04:03PM 5 Q Let'stalk about PCR. I'm not sureif | did a 04:06PM
6 A  For poultry that was about 350,000 tons. 6 good job before, soI'll try one moretime and then
7 Q Now, Mr.Jorgensen asked you a lot of 7 it will betheold collegetry, I'll quit. There's
8 questionsabout birds, and he showed you his drawing 8 multiple elementsto this PCR analysis, aren't
9 of the-- | guessit wasa pasturewith the creek 9 there multiple steps?
10 and birdson it, and he asked you if you did any 04:.04PM |10 A Yes 04:06PM
11 sampling or analysis of impacts of birds wastein 11 Q Andsomeof the steps, such astaking DNA and
12 thewatershed? 12 making a copy of DNA, arewidely used?
13 A | remember. 13 A Yeah, andif you want to say widely used, as |
14 Q Andyou testified that you didn't do any 14  mentioned before, there'slots and lots of studies
15 gpecificanalysisin thiscase, but | think you said 04:04PM 15 going on using PCR and microbial source tracking. 04:06PM
16  you did do someanalysisin other areas about 16 Q Whether your microbial sourcetracking method
17  impactsof bird waste on indicator bacteria? 17 isaccuratein saying this came from a chicken and
18 A Yes. InFloridawe have somerelatively large 18 not ahorse, sheep, duck, bird, deer or cow, depends
19  bird populations. So that's always a consideration 19 on whether that piece of DNA is specific to
20  when we -- when we try to determine where indicator, 04:04PM | 20  chickens? 04.07PM
21  fecd indicator bacteria are coming fromin these 21 A  Dependson whether that bacterium is strongly
22 systems. Soone of our common practicesisto go 22 associated, so distributed in those poultry to a
23 out where we know that birds frequent and sample 23 much greater extent than it isin any other type of
24 there, and we've never found elevated levelsin 24 animal.
25 areaswheretherearealot of birds. 04:05PM 25 Q Okay. I think I got that now, and you don't 04:07PM
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1 A Yes | have. Essentially when you determine 1  sources, municipalities, state governments and some
2  thenature and extent of contamination, that always 2 private industry, too.
3 involvestrying to figure out, you know, where the 3 Q Haveyoudoneany work for the Department of
4  sourceis, asourceidentification. You haveto 4  Defensein identifying sour ces of contamination?
5  know the sources before you clean up the site, and 04:23PM 5 A Yes, Department of Defense, too. 04:25PM
6 that'sone of the objectives. There's always been 6 Q How about the Corpsof Engineers?
7  besides over those hundreds of sites I've worked on 7 A  Yesdir.
8 that I've been asked specifically by clientsto 8 Q How much of your work in identifying sour ces
9  identify sourcesin the environment. 9 of contamination has been for the USEPA?
10 Q How many sites havethere been whereyou've 04:23PM |10 A  Boy, over thelast 23 yearsat CDM | would 04:26PM
11 been specifically tasked with identifying the source 11 probably say at least 50 percent of my work or more.
12 of contamination at an environmental site? 12 Q Dr.Olsen, doyou have experience with
13 A All those, over 100 sites plus more. 13  employing a method called principal component
14 Q Doyou havetechniquesthat you typically 14 analysisor PCA for sourceidentification?
15  employ when you go about the process of deter mining 04:23PM |15 A  Yes. That's one of the statistical methods 04:26PM
16  sourcesof contamination? 16 that | referred to that | would usein my weight of
17 A Yes wedo. It'sawaysaweight of evidence 17  evidence approach.
18  approach. We liketo put al the pieces together, 18 Q Couldyou briefly for the court tell uswhat
19  and avariety of techniqueswe use. One of the main 19 PCA or principal component analysisis?
20 oneswe useis apathway sampling approach. It's 04:24PM 20 A Yes | might say that it'sused in many, many 04:26PM
21  looking at the site conceptual model and getting 21  sciences, different scientific fields, but for
22  samplesin al the various environmental components 22  environmental sitesit's used on sitesthat have a
23 clear from where the source could be to where it 23 large number of contaminants, and then we use PCA to
24 endsup. We also do other types of spatial 24 redly determine all the differences and
25 analysis, spatial sampling, upgradient and 04:24PM 25  relationships between al of those contaminants that 04:27PM
872 874
1 downgradient, potential sources. If we can get 1 arepresent.
2 actua sources, we would analyze those, too. We 2 Q Andhowisit usedin an environmental site?
3 compare results with standard waste profiles to see 3 A Oneof the main chief thingsit'sused for is
4 if they match to determine sources. Welook at 4 toidentify sources.
5 indicator parameters of particular sources that may 04:24PM 5 Q Sourcesof contamination? 04:27PM
6  be prevaent within the basin. We look at unique 6 A  Yes, sourcesof contamination.
7 indicators also, for instance, like the PCR that Dr. 7 Q Now,Dr.Olsen,isPCA or principal component
8 Harwood has been talking about. We do trend 8 analysis-- | think I'll use PCA for now, although,
9 anaysislike Dr. Fisher talked about in the cores, 9 sometimeswe get thrown off with PCR -- but PCA, is
10 looking at concentrations changing with time. We 04:24PM |10 it recognized in the scientific community asa 04:27PM
11  asodo simplecorrelations like he did, and we also 11  reliable method for identifying sour ces of
12 do some additional more sophisticated statistical 12 contamination at environmental sites?
13  analysis. 13 A Yes,itis. | didaquick review of peer
14 Q Didyou employ thosetechniquesin evaluating 14 reviewed literature and found over adozen papers
15 thesourceof contamination of thissite? 04:25PM 15 that had used PCR as a technique to identify 04:27PM
16 A Yes | did. | took into weight many of those 16  sources.
17  typesof techniques. 17 Q PCRor PCA?
18 Q Theyform thebasisof your opinionshere 18 A PCA. You got meconfused aready. PCA to
19 today? 19  identify sources of contamination.
20 A That'sright. 04:25PM 20 Q Which clientshaveyou used PCA for to 04:28PM
21 Q Now,Dr.Olsen, just briefly tell usthe 21 identify sourcesof contamination?
22 clientsthat you've been employed by to specifically 22 A I'veusedit for Department of Justice, EPA,
23 identify sourcesof contamination. 23 three private clients, two state agencies.
24 A Again, that would be the EPA. Department of 24 Q Haveyou used -- excuse me. Haveyou
25  Justice specifically employed me to determine 04:25PM |25 published anything with regard to PCA? 04:28PM
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1 Q Andtheexpertsfor theparticular area, for 1  dl themetals. We measured al the nutrients. We
2 example, the stream expert would critique and 2 measured some organic compounds called estrogens.
3 evaluatethe plan for sampling at the streams, for 3 Wemeasured avariety of those. We measured general
4  example? 4  water quality chemistry, major anions, cations, TDS,
5 A Thestream expert actualy camein and said -- 05:08PM 5  TSS, things like that. 05:11PM
6 trained the people on how to do some specific things 6 Q Thepoultry signatureyou'll testify about
7  that he was the expert in doing and was there 7 includesboth chemicals and bacteria?
8 throughout the sampling, some of the sampling to 8 A Yes, itdoes. The second thing we identified
9 makesureit was being done right. 9 indoing this, weidentified a second unique
10 Q | wanttocall your attention to Exhibit 375, 05:08PM |10 combination of contaminants at the site and that 05:11PM
11 which isbeforeyou on the counter. Can you 11 combination wasidentified as the wastewater
12 identify that exhibit, please, sir? 12 treatment plant signature in the basin, and it's
13 A That'sjust abrief description of some things 13  also present, but not as a major signature as the
14  about CDM and gives some examples of projects that 14 poultry wasteis. Thenlast of al, weidentified a
15 we'vedonethat are similar to these. 05:08PM 15 set of chemicalsthat wererelated to cattle waste, 05:11PM
16 Q Thankyou,sir. | want to changetopicson 16  and that signature, although | wouldn't call it a
17 you here. Wasprincipal component analysis one 17  signature, but it was a unique combination of
18 method that was used to identify the sour ce of 18 chemicalsthat | could identify cattle waste, but it
19 contamination in the IRW? 19  wasn't prominent enough or didn't create alarge
20 A Yes Itwasoneof those weight of evidence 05:09PM 20  enough single -- signature to be called an actual 05:12PM
21  methodsthat | used. 21  definitive signaturein the basin.
22 Q Okay. Again, remind uswhat isPCA? 22 Q Under PCA analysis?
23 A PCA standsfor principal component analysis. 23 A That'sright.
24 Again, environmental sitesthat have alarge number 24 Q Okay. Did you reach any conclusionswith your
25  of contaminants. It'sastatistical technique that 05:09PM 25  comparison between poultry waste signature and 05:12PM
904 906
1 alowsusto determine the relationship of all those 1 wastewater treatment plant signature?
2 contaminants and the difference of all those 2 A Yes Thosesignatures were distinctly
3 contaminants among each other. 3 different.
4 Q Now,Dr. Olsen, did you employ PCA to 4 Q Didyou reach any conclusions when you
5 determinewhether or not therewas a unique poultry 05:09PM | 5 compared the poultry waste signatureto the cattle 05:12PM
6  wastesignaturethat could beidentified in the 6 wasteanalysis?
7 watersof thelllinois River water shed? 7 A Yes. Thosewere completely different also.
8 A Yes|did 8 Q Dr.Olsen, I'veput up on thetripod, | think
9 Q Anddidyou reach any conclusionswith your 9 beforeyou there'san exhibit marked as State's
10  evaluation? 05:09PM 10  Exhibit 451, and | will notefor the Record, Your 05:13PM
11 A Yes | did. 11 Honor, thisisa demonstrative exhibit we prepared.
12 Q What arethose conclusions? 12 THE COURT: Soisit your desire --
13 A Firstof dl, I identified aunique 13  typicaly we don't admit demonstratives. Isit your
14 combination of contaminantsin the basin that was a 14  desire we not admit these three demonstratives?
15  poultry signature, and this signature was by far the 05:10PM 15 MR. PAGE: If it assistsin the court's 05:13PM
16  most dominant signaturein the basin and across all 16  evauation, the court should have them. Other
17  thesamples. 17  demonstratives have been admitted so far.
18 Q Did that combination of contaminants, did it 18 THE ARBITRATOR: | did admit these. Just
19 include both organic and inorganic constituents? 19 curious.
20 A Yes,itdoes. 05:10PM 20 MR. PAGE: | would request they be 05:13PM
21 Q Andwhat constituentsdid it have from an 21 admitted.
22 organic basis? 22 THE COURT: | think we already did. |
23 A Wadll, theorganic part of that was -- | guess 23 mean, | just did, did | not? | just went through
24 you could call the bacteria organic or the total 24 that list, yeah.
25  organic carbon we measured was organic. \We measured 05:10PM | 25 MR. PAGE: | wastrying to point out for 05:13PM
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1 Q Howdidthat affect the number of samplesyou 1  know we have to handle some documents here, try to
2 evaluated? 2 nail that down. So we've got an hour and a half
3 A Wehadtodrop 17 samples from the analysis, 3 tomorrow morning. If we start at 8:30, that will
4 andthose were all samples collected very early in 4 takeusuntil 10:00, and how many -- we have two
5 theprogram and associated with some bad bacteria 05:47PM | 5  other witnesses for the plaintiff? 05:50PM
6 datawe had very early in the program. Essentialy 6 MR. BULLOCK: Yes. I'msorry.
7  we had to drop them because we no longer had the 20 7 THE COURT: And you say one hour for
8  out of the 25 parameters we needed. 8 Taylor?
9 Q Wasthat the FoodProtech data? 9 MR. BULLOCK: Yes. Hisdirect last timel
10 A That'sright. 05:47PM 10 timed it was an hour and 24 minutes. 05:50PM
11  Q Andhow many then total samples of what you 11 THE COURT: All right. We'll get him done
12 used weredropped? 12 by 11:00 and --
13 A Again, wedropped 17. Theanaysis| just 13 (Whereupon, a discussion was held off
14  talked about and presented was based on 621 14  theRecord.)
15 individual samples. We now have -- without the 05:47PM |15 THE COURT: Your third witness, how long? 05:50PM
16 regjected -- not including the rejected data, we have 16 MR. BULLOCK: That's Dr. Lawrence, and we
17 604 samples. 17  anticipate that direct to be less than an hour on
18 Q Okay, and did thisrejection of therejected 18  him, Judge.
19 data causeyour opinionsto changein any material 19 THE COURT: Okay.
20  way? 05:48PM 20 MR. McDANIEL: That's next Monday the 3rd. 05:50PM
21 A No,notatal. 21 MR. GEORGE: Tomorrow we have the
22 Q Wouldyou briefly just explain what Exhibit 22 completion of thiswitness and Dr. Taylor; correct?
23  454is? 23 MR. BULLOCK: Correct, and we've got some
24 A 454 just showsthe -- the runs with and 24 very brief depositions, and that's it, and we'll run
25  without the rejected data. On the left iswhat we 05:48PM 25  through the depositions quickly. 05:50PM
932 934
1 caltheA, that's Principal Component 1, that's the 1 THE COURT: All right. Let's get started.
2 chicken poultry signature that I've been testifying 2 I'll stopyou at about 6:10, and then we'll get
3 to, and on theright is the same analysis done 3 started on exhibits.
4 without therejected data. Y ou can seethey're 4 CROSS EXAMINATION
5 amostidentical, al the high factors are similar. 05:48PM 5 BY MR. GEORGE:
6 THE COURT: Just one second, Doctor. 6 Q Dr.Olsen, good evening. You and | have met
7 MR. GEORGE: | apologize for interrupting. 7  beforeon oneoccasion?
8 | believethat the court's ruling was that the 8 A VYes
9  witness could certainly acknowledge that an error 9 Q It'sapleasuretoseeyou again. You're
10  was made and state that it did not change his 05:48PM 10 employed by Camp, Dresser & McKee; isthat correct? 05:51PM
11 opinion, but now he's giving the substance of the 11 A That'scorrect.
12 new anaysisin testimony. 12 Q How much hasCamp, Dresser & McK ee been paid
13 THE COURT: | expected some of this to come 13 for itswork in thiscase, sir?
14  upinredirect and recross. So | think that the 14 A |donot know the exact number. I'm not
15 objectioniswell taken at some point. | understand 05:49PM | 15 involved in the financial aspects of the project, 05:51PM
16  where we are and the doctor's testimony was 16  but it probably ison the order of 5to 6 million.
17  consistent with what was told the court earlier 17 Q Doyourecall inyour deposition taken
18  about rejected data. So Mr. Page. 18  approximately threeweeksago that at that time you
19 MR. PAGE: I'll passthewitness, Y our 19 egtimated it was 6 million?
20 Honor. 20 A Okay. 6. 05:52PM
21 THE COURT: Mr. George? 21 Q Sir,you continuetowork, | presume, since
22 MR. GEORGE: Your Honor, I'm afraid if | 22 then along with other folksat Camp Dresser;
23 et started, you won't want meto stop. It'sgoing 23 correct?
24 to be so exciting. 24 A Yes
25 THE COURT: That concerns me aswell. | 05:49PM |25 Q  Whohaspaid the 6 million dollars; the 05:52PM
80 (Pages 931 to 934)

TULSA FREELANCE REPORTERS
918-587-2878



Case 4:05-cv-00329-GKF-PJC Document 1619-2 Filed in USDC ND/OK on 03/07/2008

Page 35 of 52

935 937
1 attorney general'soffice? 1 haveyou not?
2 A No 2 A I'venotlooked at thisfor along time. |
3 Q Who? 3 don't remember the contents of it.
4 A It'sthelaw firm of Motley Rice. 4 Q Canyouturntopage-- 1 think it'snumbered
5 Q Sir,your roleinthiscaseas| understand 05:52PM 5 3at thebottom, but it will be Page 9, | believe, 05:56PM
6 it, | don't want to oversimplify it so you tell me 6  onour equipment here. Do you seethe heading C?
7  if you disagree, hasbeen to investigate 7 A Yes
8 environmental conditionsin thelllinois River 8 Q Edgeof field samplesand analysis?
9 watershed and the cause of those conditions; would 9 A Yes
10  you agreewith that? 05:52PM 10 Q Canyouread thelast sentence of Mr. Page's 05:56PM
11 A Yes 11  wordstoyou in thismemo dated September 14th of
12 Q Andin addition to conducting that 12 2005?
13  investigation, you have served asthetechnical 13 A Proximity of field plus principal component
14  director for the scientific team, if you will, of 14  analysisby CDM to show bacteriais associated with
15 expertsworking on behalf of the attorney general's 05:52PM | 15 land applied poultry waste. 05:56PM
16  office correct? 16 Q |Isitnottrue, sir, that back in September of
17 A Yes, | helped coordinate al the other 17 2005 beforeyou ran any PCA analysisin this case
18  experts. 18 and beforeyou collected the 2,661 samplesthat we
19 Q Sir,doyou agreethat although scientifically 19 haveheard discussed in your direct testimony that
20 valid, a scientist must go into hisor her work with 05:52PM 20  Mr. Page had informed you that your result from your 05:56PM
21 anopen mind? 21  PCA would beto show that bacteria is associated
2 A Yes 22 with land applied poultry waste in edge of field
23 Q Itwould becontrary, would it not, to the 23 samples?
24  «cientific principles of the scientific method to 24 A Hedidn'ttell meto do anything. | let the
25  form your conclusion first and try to secondarily 05:53PM | 25 cardsfall likethey are. The analysis was done. 05:57PM
936 938
1 identify datato support that conclusion; correct? 1 Thesampling was done, and the principal component
2 A Certainly. 2 showed what it did. | didn't manipulate anything at
3 Q Sir,did you gointo this project with an open 3 al
4 mind with respect to the sources of potential 4 Q Exhibit 273, please. Dr. Olsen, I'm going to
5 contamination in thelllinois River water shed? 05:53PM | 5 hand you Exhibit 273. Do you recognize Exhibit 273? 05:57PM
6 A Yes |certainly did. 6 A Thatlookslike astatus report that we
7 Q I'll put Defendant's Exhibit 275 on the screen 7  periodically do. Thislookslikeadraft one. It
8 for you, please. Thishasalready been introduced. 8 isn'tafinalized one.
9 Do you recognizethismemo? It's been discussed. 9 Q Whowould author the statusreports, sir?
10 Doyourecall it? 05:54PM 10 A Darren Brown would typically author them, and 05:57PM
11 A No. I'dhavetolook at it. 11  then| would review them along with Ron French.
12 Q Canyou identify thefax cover sheet? 12 Q Sir,doyou seeyour littlesignature-- 1'm
13 A It'sfaxed to mefrom David Page. 13 sorry, your Batesnumber down in the bottom
14 Q HasDavid Page been the attorney that you 14 right-hand corner as evidence this came from your
15 worked with most closely on this case? 05:54PM 15 file? 05:58PM
16 A Yes 16 A Yes
17  Q Thismemo was sent to you by Mr. Page it 17  Q And,sr,thisstatusreport isdated what?
18 appearson September 14th of 2005; isthat correct? 18 A Statusreport of June 22nd, 2005. Itisn'ta
19 A That'swhat it says. 19  complete memo, so it doesn't say when it was issued.
20 Q And,sir,thismemoisdiscussing back in 05:54PM 20 Q Canyouturntothethird pageof that status 05:58PM
21  September of 2005 thelegal and factual basisfor 21 report, please, under thetask 3.9 bacteria analysis
22 preliminary injunction motion; correct? 22 by PCR?
23 A Idontknow. | canlook at it to see. 23 A Yes
24 Q Takeamoment and look at it to refresh your 24 Q Doyou seethe name of someonewho just
25 memory. Sir, you've seen thisdocument before, 05:55PM | 25 testified beforeyou in that seat, Jodi Harwood? 05:58PM
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1 Q Youhaven't quantified it, haveyou, sir? 1 your principal component analysiswould include
2 A That'sright. 2 samplessuch asfecal matter collected from cattle;
3 Q You'vedoneno statistical analysisto allow 3 correct?
4 you to provide moredetail on vastly improved; 4 A No. They wereinthere.
5 correct? 06:03PM 5 Q Youtook samplesfrom -- 06:05PM
6 A That'sright. 6 A Excuseme. | misspoke. We had samples that
7 Q It'sjust your gut feeling; right? 7  were substantially impacted by cattle, and that's
8 A No. Sir, those principal components are very 8  how I could tell that those were different. | did
9 waell defined. The signatures are very well defined. 9  not specifically take samples of fecal matter from
10  Thevast majority of impact is associated with 06:03PM | 10  cattle. However, we ended up with springs and edge 06:05PM
11 principa component 1. If you eliminate that, it 11  of field samplesthat had cattle in them.
12 will vastly improve. 12 Q Let'sbreak it down, if wecan, sir.
13 Q Theprincipal component analysisthat we've 13 A Sure
14 been discussing isa statistical tool, would you 14 Q Included in the dataset, the 600 samples that
15 agree? 06:03PM 15 you ran your PCA analysison would be surface water 06:05PM
16 A Thefirst part of it was steps 1 through 7 16  samples; correct?
17 that | identified is a statistical tool. 17 A That'sright.
18 Q Theprincipal component analysis simply allows 18 Q Groundwater samples?
19 youtolook at relationshipswithin a dataset 19 A That'sright.
20 regardlessof what the dataset is; correct? 06:03PM |20 Q Soils? 06:06PM
21 A It goesfurther than that. It creates ascore 21 A No.
22 that I've talked about in step No. 7 that tells you 22  Q Nosoil samples?
23 how that's related to various principal components 23 A Thatisananalysis, just surface water for
24 and the magnitude of that impact. It also tellsyou 24 now. There'sno solid littersat al. Thisishow
25  how prevalent that score is throughout the basin. 06:04PM | 25 itimpactsthe basin asfar as surface waters and -- 06:06PM
944 946
1 Soitjust doesn't tell you about relationships. 1 Q Ther€snopoultry litter in the PCA analysis?
2 Q Sir,would you agreethat the principal 2 A No,thereisnt.
3 component analysis can only compar e data that you 3 Q Letmerefer you to Demonstrative 459. Can we
4 havesdected and put into the database? 4  put that on the screen? | thought | heard you
5 A Datain, dataout. | mean, you only analyze 06:04PM 5 testify in direct examination that the depictions on 06:07PM
6  what you putin. | mean, that's a given fact. 6 theleft, Principal Component 1 coefficient the
7 Q How many samplesdid you includein your 7 orangebars, reflected litter samples. Did |
8 principal component analysisrun, your most recent 8  misunderstand?
9 one? 9 A Youcertainly did.
10 A Theonesthat met my criteriawere 620. 06:04PM 10 Q Sowhat dotheorangebarsreflect? 06:07PM
11  That'sessentialy thetotal set of samples that we 11 A Itwasconsistentin everything | said. Those
12 analyzed for the extended list of parameters. 12 orange bars reflect Principal Component 1 based on
13 Q So,sir, out of the 2,661 samplesthat you 13  surface water samples.
14 tedtified at length that you collected, you've only 14 Q Soyou'recomparingin thischart, if |
15 analyzed through your PCA analysis 600; correct? 06:04PM |15  understand correctly Principal Component 1 for 06:07PM
16 A 621andlet metell you why. 16  surface sampleswith over on theright-hand sidea
17 Q | think you've already testified to why with 17  solid poultry litter and solid cattle waste?
18 regard tothe number of parameters. 18 A That'sright. Thetheory isthat if it'sin
19 A No, | haven't. Youknow, most of those 19 thesolid waste, some of it is going to leach out
20 sampleswere not designed -- 06:05PM 20 into the environment, and it should create asimilar 06:08PM
21 Q Sir,you'll -- 21  pattern with the surface water principal component
22 A Couldl explain? 22 score. Thatisn't the casein all cases. For
23 THE COURT: Weéll, I'm sure Mr. Page will 23 instance, calcium leach is very different from cow
24 ask that. Go ahead. 24 manurethan it isfrom poultry litter. Copper leach
25 Q Sir,thedatathat you chose not toincludein 06:05PM 25 isvery different because it's mobilized with the 06:08PM
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1 organic carbon inthelitter. Soyou haveto 1 fiveothers. It's not adominant signature across
2 consider leachability when you get this comparison, 2 thebasin. If it would have been, | would have
3 too, but generally you can see that everything 3 foundit.
4  that'shighisinthe solid materials, also highin 4 Q Youareanswering aquestion other than the
5  that surface water Principal Component 1, which is 06:08PM 5 onel asked, sir. If at all possible, | would ask 06:10PM
6 thepoultry. 6 that you keep your responsesto my questions. Dr.
7 Q Let'sgoback tosamplingif wecan, sir. The 7  Olsen, your comment that you validated your belief
8  State'sconsultantsthrough CDM collected cattle 8 that you can excludethis cattle signature by going
9 manuresamplesin thiswater shed; correct? 9  back to a specific location, islimited to the
10 A They didn't specifically mean to collect 06:08PM 10 information you have about which edge of field 06:11PM
11  cattle water -- cattle samples but there were 11  samplesand which fields are affected by cattle;
12 gpringsthat had cattle samples, cattle waste init, 12 correct?
13  and there were some edge of field samples that had 13 A No.
14 catlewasteinit. 14 Q Sir,youdon't know with respect to all the
15 Q Letmestopyou. | think maybewere 06:09PM 15 placesyou collected edge of field samplesin this 06:11PM
16  miscommunicating. Isit not truein connection with 16  watershed that you believe are poultry litter
17  thework that wasdone by Dr. Harwood that CDM 17  signature samples, the extent to which those areas
18 representatives collected actual samples of cattle 18 areimpacted by cattle, do you?
19 manurefrom the watershed? 19 A | know exactly what waters and what edge of
20 A Yes. Thatwas--I'mgladyou clarified that. 06:09PM 20 field areimpacted by cattle and which are not 06:11PM
21  That wasonly done for the quantitative PCR 21  becauseit has acompletely different chemical
22  anayss. 22 composition, and | can tell the difference.
23  Q Okay, and you took those cattle samples of 23  Q Let memoveaway from how you areinterpreting
24 waste, and you took them to alab and had them 24  theresultsand let'stalk about what you actually
25 analyzed in termsof their chemical composition? 06:09PM |25 know about thefield. With respect to the edge of 06:11PM
948 950
1 A No 1 field locations where you have detected what you
2 Q Youdidnot? 2 Dbelieveisapoultry litter sample, you don't know
3 A No 3 for all of those locations, do you, sir, the extent
4 Q Youcould have sent it toalab and had it 4 towhich cattlearegrazingin that area?
5 analyzed? 06:09PM 5 A Waell, most of them have cattle -- 06:11PM
6 A Weplanto collect cattle samples now and do 6 Q Sir,doyouknow?
7  the exact samething. 7 A No, I donot know for sure.
8 Q Whyhaven't you doneit already? 8 Q You'reassuming with respect to all edge of
9 A Wadll, you can seethat thisis the way 9 field samples, that you have identified a poultry
10 principa component works. If the wasteisthere 06:09PM |10  wastesignature based upon the PCA analysis that 06:12PM
11 andit'ssignificant, for instance, the cattle waste 11  unlessyou had a photograph or someonetold you that
12 or the wastewater treatment plant, but the sampling 12 therewasa cow there, that that chemical
13  wedid, you're going to see that waste signature if 13 composition reflects poultry; correct?
14 it'ssignificant. We, of course, saw the wastewater 14 A Absolutely not. You're absolutely wrong. If
15 treatment plant signature. We didn't see the cattle 06:10PM |15 it hascow wasteinit, | can seeit. If it has 06:12PM
16 signature. My conclusion isthe cattle signatureis 16  chickenwaste, | can seeit. They're different.
17  not significant. | went to specific samplesthat | 17 THE COURT: This might be an appropriate
18 knew had cattlewasteinit, and | could see a 18 placeto stop. You have an hour and ten minutes
19 distinct difference particularly with the poultry 19  leftin crossexamination. We'll start again at
20 waste. Sol knew what | waslooking for, and it 06:10PM |20 8:30. Please, lawyers, stick around, and we'll get 06:12PM
21 just wasn't adominant signature across the basin. 21  thisexhibit problem taken care. We'll take a short
22 | founditin like significantly in one spring 22 recess, and welll be back on the record.
23 sample, and | found it not significant in three 23 (Whereupon, the hearing was recessed a
24 other spring samples. | found it significant in 24 6:14p.m.)
25 four edge of field samples and not so significant in 06:10PM | 25
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1 (Whereupon, the hearing began at 8:29 am.) 1 number, doesit? Doyou see, sir, thelist of the
2 THE COURT: Mr. Olsen, would you take the 2 variableson theleft-hand side?
3 stand? Mr. George, you may continue. 3 A Yesgdr.
4 MR. GEORGE: Thank you, Y our Honor. 4 Q What arethosevariables?
5 CONTINUED CROSS EXAMINATION 5 A Those are the contaminants that were analyzed 08:31AM
6 BY MR. GEORGE: 6 for.
7 Q Good morning, Dr. Olsen. Sir, when we last 7 Q Acrossthetop thereisalisting of factors;
8 left, weweretalking about your principal component 8 doyou seethat?
9 analysis; doyou recall that? 9 A Yes
10 A Yessi. 08:29AM 10 Q Andit appearstomeit goesFactor 1through 08:31AM
11  Q  Sir,if | understand correctly, the principal 11  Factor 5; isthat right?
12 component analysisis performed through some 12 A Yes
13  dtatistical software; isthat right? 13 Q What arethosefactors?
14 A  Yessr. 14 A  Those arethe principal components that we've
15 Q Whatisthename of that software? 08:29AM 15  beentalking about, Principal Component 1 and 08:32AM
16 A  Weused acombination of Excel and Sysstat, 16  Principa Component 2 that would correspond to
17 andatabasiclevel. 17  Factor 1 and Factor 2 in thisrun.
18 Q Andthat'sabout thelevel which | understand, 18 Q Okay. Now, beneath each factor isalong
19  soyou can straighten meout if I'm wrong, sir. The 19 number that beginswith a decimal; correct?
20  principal component softwar e takes the data that you 08:29AM |20 A  That'scorrect. 08:32AM
21 decidetogiveit; correct? 21 Q Andthosenumbersareloading values; isthat
2 A Yes 22 correct?
23 Q Okay, and it looksfor relationshipswithin 23 A Theseparticular ones here are correlation
24 that data between thelist of parametersor 24 coefficients. If you -- under the no rotation,
25  constituentsthat you select; correct? 08:29AM 25  they're actualy directly proportional to the 08:32AM
955 957
1 A Andal thesamples, yes. 1 coefficients or the loadings we actually use. So
2 Q What you get out of the software on the 2 it'sanumber that would be similar, but they aren't
3 principal component analysisisa bunch of 3 theactual numbersused in the final analysis of the
4  atistics; isthat right? 4 component score.
5 A It'saprintout with coefficient factors. | 08:29AM 5 Q Now, Dr. Olsen, with respect to the factors, 08:33AM
6 guessyou could call al those statistics. 6  Factor 1through 5, the computer doesnot identify
7 Q Let'slook at one of those printouts. Let me 7 thoseaspoultry; correct?
8 hand you, Dr. Olsen, my copy, what |I've marked as 8 A No, that'sright.
9 Demonstrative Exhibit 35. Dr. Olsen, | printed out 9 Q Thisisnot asituation whereyou feed a bunch
10 thisspreadsheet from the materialsthat you 08:30AM |10 of chemical datainto a computer and it prints out 08:33AM
11 produced in thiscase. Do you recognizeit? 11 theword poultry asa source; correct?
12 A ldonot. Let mesee. | think thiswasone 12 A That'scorrect.
13 of therunsthat we performed. 1'd have to look for 13 Q Now, let'sgoback alittlefurther in the
14 sure, but it looks familiar. 14 documentsto the percent variance page. Can you
15 Q Dr.Olsen,isthistheformat in which you 08:30AM |15 findinthe materials|'ve handed you the page that 08:33AM
16 received output from the PCA software? 16  showspercent variance; you're familiar with that
17 A Thisisjust one of the outputs, and thiswas 17  term?
18 for asmaller set of contaminants than we ended up 18 A Yes
19  withthefina analysis. 19 Q Andwell pull it up onthescreen. Sir, now,
20 Q Thisissomeof thedata or statsyou would be 08:31AM | 20  the computer generatesa value for each factor 08:33AM
21 looking at in trying to make a determination asto 21 amongst thisdata that was analyzed in terms of
22  thepresenceor absence of a signature; correct? 22 percent variance explained; correct?
23 A Yes 23 A Yes
24 Q Ifyoulook onthefirst page, let'stalk 24 Q | think you told mein your deposition, this
25 through thisalittle bit. It doesn't have a page 08:31AM 25 iswhat you look at in making a deter mination about 08:34AM
2 (Pages 954 to 957)

TULSA FREELANCE REPORTERS
918-587-2878



Case 4:05-cv-00329-GKF-PJC Document 1619-2 Filed in USDC ND/OK on 03/07/2008

Page 39 of 52

958 960
1 chemical signature; correct? 1 retained by the Motley Ricelaw firm who are
2 A | saidthat was one of the factors, you 2 experienced in interpreting PCA resultsto evaluate
3 remember, the overlying factors wastry to keep as 3 thesoundness of your methods and conclusions?
4 many parameters as possible and still explain the 4 A Youmeanliketoajournal or something like
5  maximum percent of the variance. 08:34AM 5 that? 08:36AM
6 Q Right. But percent variance, the higher the 6 Q Yessir.
7  percentage, the more comfortable you arewith the 7 A No,wehaven't at thistime. We planto do
8 ideathat thefactor described explains somethingin 8 that
9 thedata; correct? 9 Q Dr.Olsen, out of all the scientistsin the
10 A Aslongasyou have enough parametersin 08:34AM |10  world who have studied water quality in areaswhere 08:36AM
11  there. Sothere'sthose two things you have to 11  poultry production occurs, you'rethe only one,
12 weigh back and forth. 12 aren't you, sir, that holdsthe opinion that the
13 Q Sir, how many parameterswereon thisrun of 13 list of parametersthat we saw in your direct
14 your PCA analysis? 14  examination constitute a poultry signature?
15 A Nineteen. 08:34AM 15 A  Waell, that poultry signatureis specific to 08:37AM
16 Q Again, sir, on thispage of the output, the 16  thisbasin, and I'm the only one besides other
17  computer doesn't identify Factor 1 aspoultry and 17  scientistsin our company and one outside reviewer
18 Factor 2 aspoint sources. Those areyour 18 that'slooked at this. So no other people outside
19 determinations; correct? 19 thegroup or our scientific reviewer has seen this,
20 A That'sright. 08:35AM 20  sono one else has made that conclusion. 08:37AM
21 Q You, Roger Olsen, look at these statistics and 21  Q Yourecall being asked these same questionsin
22 you decided to call Principal Component 1 the 22 your deposition, sir?
23 poultry signature; correct? 23 A Yes
24 A No. Asl explained yesterday, | did severa 24  Q Let'slook at what you said in your
25 things. | ordered the factor score soitisn't 08:35AM 25  deposition. | want to play two clips back to back 08:37AM
959 961
1 thesestétistics | looked at, and | also compared 1 ifl can. Page 120, Lines 13 through 18 and Page
2 thesignature for al those variables to known waste 2 121, Lines3through 122, Line2.
3 compositions. 3 (Whereupon, an excerpt of the
4 Q Butthoseareyour determinations, not the 4 videotaped deposition of Roger Olsen, PhD was
5 software'sdetermination; correct? 08:35AM 5 played.) 08:39AM
6 A Yes andthat'sexactly what | tried to say 6 Q Dr.Olsen, you werehereduringthe
7  yesterday. 7  examination of Secretary of the Environment Tolbert?
8 Q Your determination asto whether Factor lisa 8 A No, | wasnot.
9 poultry signatureor something elseisonethat you 9 Q Youwerenot herefor that. Wereyou herefor
10 makeusing your own judgment; correct? 08:35AM |10  opening statements? 08:39AM
11 A That'scorrect. 11 A No.
12 Q Youdecided, did you not, sir, that Principal 12 Q Youareaware areyou not, sir, that the
13 component No. 1in your PCA runsrepresentsa source 13  IllinoisRiver watershed and in particular water
14  of contamination as opposed to just normal variation 14 quality in thelllinois River water shed has been the
15 inthedata; correct? 08:36AM 15  subject of numerousreportsfrom universitiesand 08:39AM
16 A That'scorrect. 16  government agenciesfor at least the last 20 years?
17 Q You decided that Principal Component 1 17 A Yes I'maware of some of those studies.
18 representsa single non-point sour ce of 18 Q Sir, and haveyou seen in any of those studies
19  contamination from poultry litter rather than a 19  asuggestion by any of the authorsthat they believe
20 combination of different sources; correct? 08:36AM 20 that thelist of componentson Plaintiff's 08:40AM
21 A That'scorrect. 21  Demonstrative 455 which you have described as your
22 Q Sir, haveyou subjected those conclusions 22 poultry signaturefor -- 1'm sorry, your chemical
23 regarding your interpretation of theseresultsas 23 dgnaturefor poultry isareliable way of
24  indicating a poultry signatureto the formal peer 24 identifying poultry litter applications asthe
25 review processto allow scientists other than those 08:36AM | 25  source of contamination? 08:40AM
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1 A No, noonehaseverlooked at such an 1 detection limit. So some of these would not be
2 extensivelist before. 2 present in other wastes.
3 Q Haveany of theauthorsin the studiesthat 3 Q Whichoneswould you not find in another waste
4 you've seen suggested that a combination of zinc or 4 inthiswatershed?
5 potassium or total dissolved solids, total organic 08:40AM 5 A Wadll, there's always some, but many of the 08:43AM
6 carbon, aluminum, sulfate, alkalinity, that those 6  analyses|'ve seen from wastewater treatment plants
7  thingsareindicative of contamination from poultry 7  for like arsenic were below detection limit. Same
8 waste? 8 for either zinc or copper.
9 A Certainly there's been many suggestions that 9 Q Letmestop you becausel think maybeyou are
10 many of those parameters related to poultry waste, 08:40AM 10 answering a different question. Arethereany of 08:43AM
11 but no one has ever identified that unique 11 theseyou would not find detectablein at least one
12 combination of 25 that | did. 12 sourceother than poultry litter that's present in
13 Q Let'stalk about the unique combination of 25, 13  thiswatershed?
14  sir. Doyou seeon the screen thelist of principal 14 A Waéll, by source you're meaning everything?
15 components? 08:41AM 15 Q Everything. 08:43AM
16 A Yes|ldo. 16 A I'dhavetoreview, but, again, some of the
17 Q Andtheoneon theleft-hand side, Principal 17  trace metals, you would find those in soils, of
18 Component 1, isthelist of parametersthat you 18  course, but particular waste, you may not find some
19 believein various concentrations are a chemical 19  of thesetrace metals. 1'd haveto review al the
20 signaturefor poultry litter; correct? 08:41AM 20  other sources, which | haven't reviewed al the 08:43AM
21 A  That'scorrect. 21  other sources. |'ve reviewed wastewater treatment
22 Q Sir,istotal organic carbon uniqueto poultry 22 incattle.
23 litter? 23 Q Dr.Olsen, soilsareasource of contaminants
24 A No,itisn't. 24 inthewater in thelllinois River water shed;
25 Q Youfind total organic carbon everywherein 08:41AM |25 correct? 08:44AM
963 965
1 theenvironment, don't you? 1 A They run off with it, with the -- when you
2 A Invarying concentrations you find it, from 2 have runoff, the soils are incorporated, but it
3 very small to very large. In chicken wasteit'sa 3 turnsout that those trace elements that arein the
4 huge amount. 4  soilsare not soluble, whereasin poultry waste
5 Q Doyou find total organic carbon in soils? 08:41AM 5 they'revery soluble, and that's why we find them. 08:44AM
6 A Yes youdo. 6 Q Dr.Olsen, oneof your parametersthat you
7 Q Copper,doyou find copper in soils; correct? 7 haveidentified aspart of your unique signature for
8 A Yes youdo, butit's, again, the amount. We 8 poultry iscalcium; correct?
9  find so much more of it in the waste than we do the 9 A Yes
10 soils. 08:41AM 10 Q Sir,wereyou herewhen Dr. Fisher testified? 08:44AM
11 Q Withrespect tothislist that isin front of 11 A For part of that.
12 you, areany of the 25 componentsthat you used in 12 Q Didyou hear Dr. Fisher describing the
13 your analysisuniqueto poultry litter? 13 limestonethat underlies much of thelllinois River
14 A No 14  watershed?
15 Q Sir,areevery oneof these componentsfound 08:42AM |15 A Yes 08:44AM
16  in other sourcesthat are known to exist in the 16 Q Andwhat islimestone composed of, sir?
17  basin in varying concentrations? 17 A  Cdcium carbonate.
18 A Most of those would be -- well, again, you 18 Q Ifyoulook at your list of components, there
19 haveto determine detection limits. Like for cow, 19 arethreedifferent typesof phosphorus, arethere
20 essentidly there's -- or wastewater treatment 08:42AM 20 not, in your signature? 08:45AM
21 plant, there's essentially no arsenic and no copper. 21 A Onepoint onthe calcium, it's negatively
22 Sothere's some there, but you just can't detect it, 22 related to the signature.
23 and then compared to poultry waste, those are very, 23 Q Sir,if you could stay with my questions, your
24 very large numbers. So when you say if it's present 24 counsel will follow up with you. | only have
25  ornot, you really have to talk about an analytical 08:42AM 25 limited time. | don't mean toberudeat all. With 08:45AM
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1 respect to phosphorus, Dr. Olsen, therearethree 1 A |don'tthink that'strue. I'd haveto go
2 different types of phosphorusin your signature; 2 back and look at the data.
3  correct? 3 Q Ifnicke isin poultry litter, why isit not
4 A VYes 4 inyour poultry litter signature?
5 Q Oneof them, total phosphorusisa combination 08:45AM | 5 A Again, thisis-- thissignature is based on 08:47AM
6  of two of the others; correct? 6  actualy what leaches from the field and what gets
7 A Notadirect combination of the others. 7  into the environment. If it didn't show up in the
8 Q Waéll, phosphorus SRP and dissolved phosphorus 8 actual water samples, it wouldn't be part of the
9  would betwo of the thingsthat go together to 9  poultry signature.
10 comprisetotal phosphorus; correct? 08:45AM 10 Q What happensto the nickel? 08:47AM
11 A What wasthat again? SRPis soluble reactive. 11 A  Itdoesn't leach into the water.
12 Q Dissolved phosphorus. 12 Q Nickel doesn't movefrom afield that's
13 A  Thosetwo don't add up to give you total. 13 received poultry litter, but you believe the
14 They'redifferent. 14 aluminum does?
15 Q Aretheyincluded in total phosphorus? 08:45AM 15 A Insomecases, yes. It dependsonwhatis 08:48AM
16 A Thetota up here, they'reincluded in that, 16 tied up, but the nickel isavery, very small
17  yes, sir, but they're different. 17  concentration, if | remember correctly, and it isn't
18 Q Youincluded nitrogen in your chemical 18 aparameter that would be a significant contributor
19 dgnaturefor poultry. Nitrogen isfound naturally 19 tothesignature. We're looking at significant
20 inthesoils; correct? 08:46AM 20  contributors here. 08:48AM
21 A There'sseveral formsof nitrogen I've 21  Q Dr.Olsen,it also contains chromium, lead and
22 included. Dependson what form you are talking 22 molendinum. Too many consonantsin it.
23 about, but it'sfound in soils. 23 A Yeah, and we looked specifically at those, and
24  Q I'mtalking about theform in your signature. 24 eventhough they contain it, they contain it at very
25 A Wadll, theonethat'sfound in the signature 08:46AM 25 small quantitiesin cases that are not much 08:48AM
967 969
1 that'smost prevalent istota kill nature. That's 1 different from natural soils, sometimeslittler than
2 both organic nitrogen plus ammonia. It's a specific 2 natura soils. Soit wouldn't contribute to a
3 typeof nitrogen, and it relates to the type of 3 signature at all, and that's why they're not in
4 nitrogen you find in the various components. 4 here.
5 Q That typeof nitrogen isfound naturally in 08:46AM 5 Q Your chemical signaturefor poultry litter 08:48AM
6 thesoils? 6 includes somethingsthat aren't even chemicals;
7 A Insomesails, yes. 7 right?
8 Q Inthesoilsinthelllinois River watershed, 8 A  There'ssome bacteriain there.
9  you know that to betrue, don't you? 9 Q Evenbeyond bacteria, there's some physical
10 A Thereissome organic nitrogen in some soils. 08:46AM 10 propertiesin your list; isthat correct? 08:49AM
11 Q Sir, potassium isfound naturally in the soils 11 A | don'tseeany. Canyou point one out to me?
12 inthelllinois River watershed; correct? 12 Q Alkalinity, what isalkalinity, Dr. Olsen?
13 A That'scorrect. 13 A It'sameasure of specific chemicals.
14 Q Youcollected litter samples, and you had them 14 Q Isn't akalinity the capacity of water to
15 analyzed for alot of things beyond the 25 there on 08:47AM |15 neutralizeacid? 08:49AM
16  your list; correct? 16 A  Wadl, no. That'sonedefinition. Herethe
17 A That'scorrect. 17  alkalinity isdefined as how much carbonate and
18 Q Youknow, doyou not, sir, that nickel is 18  hicarbonate you have in the system, which is
19 foundin poultry litter? 19 chemicals, but you'reright. It'satitration, but
20 A  There's some concentrations of nickel in 08:47AM 20 it'satitration of chemicals usually defined as how 08:49AM
21 poultry litter. 1'd have to look up those exact -- 21 much carbonate and bicarbonate you have. Soit'sa
22 Q Isn'tit,infact, true, Dr. Olsen, that you 22  chemical signature.
23  detected nickel more commonly in the environment 23  Q You consider alkalinity to be a chemical
24 than you did many of the thingsyou included in your 24  property asopposed to a physical property?
25 signature? 08:47AM 25 A Certainly. It'satitration, asyou said. 08:50AM
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1 That'sachemica property. 1 percentageson thischart look like?
2 Q Dr.Olsen,you testified earlier. We'regoing 2 A Youcouldn'tdotheanalysis, sir. The PCA
3 topull up State's Demonstrative Exhibit 467, Dr. 3 blows up or doesn't work when you have holesin it.
4  Olsen. You testified from thison direct 4 That'swhy we have to select the list that we do and
5 examination, put it on the screen, and I'll ask you 08:50AM | 5 makesomerules. 08:53AM
6 aquestion about it. 6 Q Wadll, s, if agiven sample doesnot even
7 MR. PAGE: Your Honor, just for the Record, 7 haveenough of the parametersto allow the PCA to
8 inanticipation of the issue of a supplemental data. 8 analyzeit, isn't that an indication that the
9  Weprepared for the defendants both groups depending 9 chemical signatureyou believe you identified from
10  on how the court would rule, so there'san A group 08:51AM |10 poultryisnotin that sample? 08:53AM
11  and B group on these exhibits, and Dr. Olsen 11 A No,that'snot correct at al. You
12 actualy testified yesterday to 466, which doesn't 12 misunderstand what we are doing here.
13  havethe supplemental data. 13 Q Youthink on the sampleswhereyou don't even
14 Q Let'sgoto 466. 14 have, for example, phosphorus and aluminum detected
15 MR. GEORGE: Thank you, Mr. Page. 08:51AM 15 that even those are components of your signature, 08:53AM
16 Q Doyou recognize State's Demonstrative Exhibit 16 that the chemical signature still might be present
17 4667 17  inthose samples?
18 A Yes | do. 18 A Yes, if weanalyzed the complete suite of
19 Q Ifl understand your testimony on direct 19  parameters, we would have had much -- alot of those
20 examination, these arethe percentagesin the 08:51AM |20 -- about the same percentage, | would say, of al 08:54AM
21  samplesthat you used in the principal component 21  those samples would have had chemical signature.
22  analysiswhereyou believe you have detected the 22 It'sjust that some of those samples were not
23 chemical signaturefor poultry; isthat correct? 23 anayzed for acompletelist.
24 A Oneclarification on this. Thisisby 24 Q Whynot?
25  location, not by samples. 08:51AM 25 A Waéll, oneof thereasonsis that we were 08:54AM
971 973
1 Q Okay. SoDr.Olsen, with respect to the edge 1 trying to -- remember yesterday | described setting
2 of field samples, 100 percent and the groundwater 2 up stretified sampling designs, and one of the
3 samples 60 percent, those per centages do not include 3 things|'ve talked about was collecting over 200
4 the 2,000 samplesthat were excluded from your 4  samplesjust for indicator parameters like
5 principal component analysis; isthat right? 08:52AM 5  phosphorus and nitrogen, and from that set we did a 08:54AM
6 A  They only include the samples that have enough 6 stratified design and picked a subset of samples
7  parametersto do the principal component analysis. 7  wherewe could do al the analysis. So the analysis
8 Q | beieveyou testified yesterday that was 8 that wedid for the complete analysis were set up on
9  about 620; correct? 9 asurface water, were set up on the stratified
10 A 621, yes, for thisset. 08:52AM 10 designsthat | collected yesterday. It'sjust 08:55AM
11 Q Sotheremaining samples, approximately 2,000, 11  impossible cost-wise to actually analyze for that
12 you could not find enough of the parameterson your 12 many parameters and that many samples, so we created
13  list in those samplesto make them useful in the PCA 13  ascheme where we had arepresentative set where we
14  analyss; isthat correct? 14  andyzed for al the parameters.
15 A Waell, most of those samples, alot of those 08:52AM 15 Q Dr.Olsen, let merefer you to State's 08:55AM
16  samplesare not water samples of the poultry waste, 16 Demonstrative Exhibit 459, which isa chart you
17  soils. The sediment you have to take out right 17  prepared. You'll recognizeit when it comes on the
18 away, and the others were designed for aless set of 18 screen, | suspect. Do you recognizethat chart,
19 parameters. We did not analyze all those samples 19 dr?
20 for the extended list of parameters. Sothere'sa 08:53AM 20 A Yes | do. 08:55AM
21 reduced list here that we can use, and that number 21 Q Youprepared that; correct?
22 isapproximately 621. 22 A Yesldid
23 Q Dr.Olsen, if wefactored back in the 2,000 23 Q Andifl understand it, the point of this
24  sampleswhereyou didn't have enough of your 24  chart isyou're comparing concentrationsin poultry
25 parameterstorun the PCA, what would your 08:53AM |25 litter of various constituentswith literature 08:55AM
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1 valuesfor cattle; correct? 1 Q Now, copper, which isnext, the second most
2 A There'sacouple of things. First of all, | 2 important oneon your list isnot the second highest
3 just compared the actual waste analysis with the 3 concentration, isit?
4  signature, poultry waste analysis from the basin. 4 A No.
5 Sothat'sthe first column, and | actually compared 08:56AM 5 Q It's420 milligramsper kilogram? 08:58AM
6  those numbersto literature poultry waste, and the 6 A Yes
7 last column that you are referring to is the 7 Q Let'smoveover totheliteraturefor cattle
8  comparison to literature values for cattle waste if 8 waste. Why wereyou relying upon theliterature as
9 | could find values. 9  opposed to actual samples?
10 Q Let'stalk about thefirst piece of that. You 08:56AM 10 A Wedidn't collect any actual samples and 08:58AM
11  said you are comparing the poultry litter samples 11  anayzethem.
12 with theprincipal component coefficients on the 12 Q Wall, you collected cattle manure samples,
13 left-hand side; isthat correct? 13 didn't you?
14 A  That'scorrect. 14 A Justfor PCR.
15 Q Thetwothingsyou are comparing are not the 08:56AM |15 Q Butyou had cattle manurein your possession, 08:58AM
16  same, arethey; thething on theleft-hand side 16  you could have sent it to alab and had it analyzed
17  Principal Component 1, is a coefficient; correct? 17  for all thethingsyou believe areindicative for
18 A Yes I'mcomparing the relative concentration 18  vyour signatureof poultry litter?
19  andthe size of the bars to make sure that that 19 A That'scorrect.
20  pattern and the most important bars are consistently 08:56AM 20 Q Youchosenot todothat? 08:59AM
21  --those parameters are consistently found in the 21 A No. At that timethose samples weren't big
22 poultry waste. I'm not comparing coefficients for 22 enough to analyze for al these parameters, and they
23 actual concentrations. 23 were specifically collected for PCR.
24  Q Thebarson theleft-hand side are not 24 Q Now, Dr.Olsen, thereareseveral rowsin the
25  concentrations, arethey? 08:57AM 25  column for your literature cattle waste that have a 08:59AM
975 977
1 A That'sright. 1 lineinthem. What doesthat mean?
2 Q Okay. Sothelonger thebar, for example, for 2 A They'rewhite. That means| couldn't find a
3 copper, does not mean that in order to be a match 3 literature value for that particular parameter.
4 with your signature, you have to have a greater 4 Q Didyou search hard for literature values?
5  concentration of copper than you do, say, barium; 08:57AM | 5 A |did not do an exhaustive search. | wasjust 08:59AM
6 that'snot theway thischart works, isit? 6 trying to do acomparative analysisto seeif there
7 A Wél, somewhat. No, it doesn't work that way 7 wasadifference.
8 atal, but thelonger the bar, the more important 8 Q Whywouldn't you do an exhaustive search?
9 that parameter is. So we need to make sure that all 9 A Wadl, thefactis, sir, that if the PCA
10 those are present in poultry waste. 08:57AM 10 identifies adifferent signature and we know from 08:59AM
11 Q Dr. Olsen, theway the softwareworks, even a 11 thisit'sdifferent enough that it will give a
12 constituent with a small concentration could be very 12 different signature, we would seeit in the basin.
13 important to thesignature; correct? 13  Sothereal proof of identifying sourcesis what
14 A That'stypicaly not the case because all 14  signaturesyou seein the actual samples from the
15 those relationships and some of them arerelatively 08:57AM 15 basin. 09:00AM
16  small to others because you'reright, they are all 16 Q Dr.Olsen, when you say we seein the basin,
17  related, but they all should be present in poultry 17 you mean you, | seein thebasin; correct?
18 waste. 18 A Yes, withinput from the other experts.
19 Q Theyall should bepresent. Isthat all it 19 Q Youknow, doyou not, that cattle manure
20 takesto qualify? 08:58AM 20 containsE. coli, Enterococcus and total fecal 09:00AM
21 A No. 21 coliforms?
22 Q Dr.Olsen, let'stake an example here. 22 A Yes, I'maware of that, and | haven't made any
23 Organic matter in poultry litter, you've listed it 23 statement that it didn't.
24 at 730,000 milligrams per kilogram? 24  Q And after 6 million dollarsworth of work in
25 A That'scorrect. 08:58AM 25 thiscase, you couldn't find a single piece of 09:00AM
7 (Pages 974 to 977)

TULSA FREELANCE REPORTERS
918-587-2878



Case 4:05-cv-00329-GKF-PJC  Document 1619-2 Filed in USDC ND/OK on 03/07/2008 Page 44 of 52
978 980
1 literaturethat reported the concentrations of E. 1  analyzed to determine the presence, absence and
2 coli, Enterococcus and total coliformsin cattle 2 concentration of the 25 parametersyou areusing in
3  manure? 3 your chemical signaturefor poultry?
4 A Agan, | didn't do an extensivelist. 1'd be 4 A No,wedid not.
5 gladto get any literature and add it to thislist, 09:00AM 5 Q Whynot? 09:02AM
6 if wecan. 6 A Atthetimethat was-- the program was
7 Q Didyou consult with Dr. Teaf to seeif he had 7  designed specifically for gPCR.
8 any literatureon the presence of bacteriain 8 Q Dr.Olsen, who actually set up your computer
9 cattle? 9 program and all of the statistical language and
10 A No, | didn't. 09:01AM 10 macrosthat'sinvolved with that to run the PCA 09:03AM
11 Q Wereyou awareDr. Teaf had performed 11 analysis?
12 computationsasto the number of fecal coliform 12 A Dr. Rick Chappell.
13  bacteriain cattle? 13 Q Dr.Rick Chappell isnolonger with your firm,
14 A | wasaware he was doing some computations on 14 ishe?
15 that. 09:01AM 15 A No, heisnot. 09:03AM
16 Q Let'sgodown tophosphorus, solublereactive 16 Q Sir,let mehand you what we've marked as
17 phosphorusand soluble phosphorus. You know, do you 17 Demonstrative Exhibit 34, which is, sir, a treatise
18 not, that cattle manure contains soluble phosphor us? 18  entitled introduction to environmental forensics,
19 A Yes itdoes. | couldn't find avaluefor 19 andI'll ask you to take a moment and look through
20 thatintheliterature. 09:01AM 20 that. Thelisted author isBrian Murphy and Robert 09:04AM
21 Q After all the money you've been paid and all 21 Morrison. Sir, haveyou ever had occasion to
22 thetimeyou spent on this case, you couldn't find 22 consult thisparticular treatise?
23 literaturethat would report avaluefor total 23 A No, | havenot.
24 phosphorusfor cattle manure? 24  Q I'mgoingtoread some statementsout of it
25 A Yes, | didn't do an exhaustive list of trying 09:01AM |25 and ask you -- that discussed PCA and some of its 09:04AM
979 981
1 tofind all the parameters. 1 limitationsand ask whether you agree with them.
2 Q Whodid your search for you? 2 Let'sstart, if wecan, on Page5 -- it'slisted at
3 A | hadour librarian do our search for waste, 3 510, thesummary section, and, by theway, for the
4  cattle waste analysis, and she did a computer search 4  Record, Your Honor, what | put in front of the
5 forthat. 09:01AM 5 witnessand | provided a copy, of course, to counsel 09:04AM
6 Q Didyou explain tothelibrarian that you were 6 for plaintiffs, isthe cover page, the copyright
7 goingto present thisinformation to a federal court 7  page, and then thisisactually a multi-chapter
8 and you needed it to be as complete as possible? 8 treatise. I'veincluded the paragraph on principal
9 A Shedid-- | told her what to search for, and 9 component analysis, which is Chapter 12. Do you see
10 shesearched al thejournal articles available and 09:02AM 10 at thebottom of Page 510 in the summary section, 09:05AM
11  al the databases she could find to do this. 11  thevery last paragraph. Thereshould be some
12 Q Dr.Olsen, you also collected samples of human 12  highlighted languagein your copy.
13 wastefrom septic tanksas part of your work in this 13 A There'stwo highlights. Which areyou
14  case; correct? 14 referring to?
15 A | didnot collect those. Those were collected 09:02AM 15 Q Let'stalk about thelast onefirst. Let me 09:05AM
16 for the PCR analysis. 16 readit,and I'll ask if you agreewith this. PCA,
17 Q Did somebody working with your company, Camp, 17  theearliest of the proceduresdiscussed in this
18 Dresser & McKee, collect samples of human waste from 18 chapter, work best in simple caseswherethereare
19  septictanks? 19 few sourcescontributing to the system and there's
20 A Actualy those were collected by staff from 09:02AM 20 limited mixing between sources. If an initial PCA 09:05AM
21  Lithochimeia 21  indicatesthe presence of mixtures, it isusually
22 Q Butyou'rethetechnical director, you knew 22 best to moveto a data analysis method capable of
23 thework wasgoing on? 23 resolving the nature of that mixture. Do you see
24 A Yessr. 24 that?
25 Q Didyou takethe samplesand have the samples 09:02AM |25 A No, | don't see where you are reading. 09:06AM
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1 Q It'son thescreen and should be highlighted. 1 Q Doyou seethefirst paragraph?
2 Let melook at your copy to make sureyou have one 2 A Yes
3 that'shighlighted. 3 Q I'mgoingtoread you some portions of that
4 A |didntfollow you at all there. 4  paragraph and ask whether you agree, sir.
5 Q Letmedoitagain. | want you to follow me. 09:06AM 5 Regardlessof the data analysis strategy chosen, 09:09AM
6 | wanttoread it, and it should be on the screen, 6 another important consideration isthe presence of
7 and| highlighted it, Dr. Olsen. PCA, theearliest 7  bad or questionable data. Common problemswith
8 of the proceduresdiscussed, worksbest in simple 8 environmental chemical datainclude the following:
9 caseswheretherearefew sources contributing to 9  Chemical analysis performed by different
10 thesystem and thereislimited mixing between 09:06AM |10 laboratoriesor by different methodswhich may 09:09AM
11  sources. If aninitial PCA indicatesthe presence 11  introduceasystemic bias. The presence of
12 of mixtures, it isusually best to moveto a data 12  concentrationsat or below detection limits, the
13 analysismethod capable of resolving the nature of 13  presence of coclution, the ever present problem of
14  that mixture; do you seethat? 14  error in dataentry, datatranscription or peak
15 A Yesldo. 09:06AM 15 integration. Dropping down, sir, to the next 09:09AM
16 Q Doyou agreewith that statement? 16  sentence. Unfortunately such errorsrarely manifest
17 A Letmereadthat again. Let mesee. Works 17  themselvesasrandom noise. More often they
18  best for simple cases where there are few sources 18 contribute strong systemic variability. If
19  contributing to the system. Again, we only have a 19  unrecognized, theresult may be a derivation of,
20 few sources here contributing to the system. | 09:07AM 20 quote, fingerprints, which have littleto do with 09:10AM
21 wouldn't say it'sasimple case. | think PCA works 21 truesources. Doyou seethat language, sir?
22 for these very complex cases, and thereis limited 22 A  Yes/|ldo.
23 mixing between the sources. Actualy we didn't find 23 Q Doyou agreewith that asa description of the
24 alot of mixing between the sources. It was very 24 problemsassociated with bad or highly variable data
25  clear when we had mixing and when we didn't, and we 09:07AM |25  used in a PCA analysis? 09:10AM
983 985
1 couldidentify that mixing, and overall, there was 1 A Withbad data, not with -- with bad data, not
2 limited mixing of the sourcesin our analysis, and 2 with high variability data. You'relooking for data
3 it'svery clear when we did the PCA scoreson 3 that hasalot of variability.
4 everything and compared scores 1 and 2. 4 Q Poor termon my part. What about bias data?
5 Q Dr.Olsen,if | understand what you'vejust 09:07AM 5 A Yes andall thesefour things that are listed 09:10AM
6 said, you believethat thelllinois River water shed 6  herewe checked very carefully in our analysis when
7 isasystem which only receivesinput of thethings 7 wedidit.
8 onyour list of parametersfrom afew sour ces, two? 8 Q Dr.Olsen, thereweremultiplelaboratories
9 A No. There'sthree major sources out there, 9 whoran analysisthat theresults of which were used
10 and we were able to identify two, and we were able 09:08AM 10 inyour PCA; correct? 09:10AM
11  toidentify when those two sources mixed together, 11 A Yes, but those laboratories were always doing
12 and we seethat out there frequently. Thereisa 12 the same set of analysis, sir, so there wasn't like
13 third source, cattle source. We were ableto 13 avariety of labs doing the same analysis. Samelab
14  identify specific samples of where that was, and 14  did dll the different analysis.
15 those few specific samples were mixed with the other 09:08AM |15 Q Sir, your counsel will giveyou a chanceto 09:11AM
16 samples. Sol would say there was limited mixing 16 elaborate. Please answer my question so my timeis
17  overall, and we could identify where that was. 17  not all consumed. How many laboratorieswere
18 Q Dr.Olsen,if you could turn back afew pages 18 involved in theresultsyou used in your PCA
19 toPage464inthistreatise. Thereshould bea 19 analysis?
20  highlighted paragraph, which I'm going -- we can 09:08AM (20 A  Three. 09:11AM
21  readit all, but I'minterested in some particular 21 Q Okay. Justthree?
22 things. You'll seeit on your screen, Dr. Olsen, 22 A Yes, onefor the bacteria, onefor the
23 but I'll certainly giveyou timeto find it in your 23 phosphorus and one for all the other parameters.
24 paper,too. Do you have Page 464 in front of you? 24  That'sjust three.
25 A Yes | do. 09:09AM 25 Q Canyou list thosethreelabsfor us? 09:11AM
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1 A Environmental Microbiological Laboratoriesdid 1 there
2 thebacteria anaysis. Aquatic Research did the 2 Q Let'squantify. You'reup to PCA run 9today;
3 phosphorus analysis, and A & L did the rest of the 3  correct?
4 analysis, al the metals and general water quality 4 A | don't have any recollection what you mean by
5 parameters. 09:11AM 5 PCA run9. There'sbeenlots of runs, and we didn't 09:14AM
6 Q Sir, you left out FoodProtech, did you not? 6  number them like that.
7 A Yes | leftthat out. They did someanalysis 7 Q Doyou quarrel with thenotion you'verun your
8  up front, but because they had bad data, we dropped 8 PCA at least ninetimes?
9 themvery quickly. 9 A Weverunit-- we'verun it hundreds of
10 Q How quickly did you drop the FoodProtech data? 09:12AM |10  times, Sir. 09:14AM
11 A Oh, that was within probably a half ayear 11 Q Youranyour PCA database analysis hundreds of
12 after we started, five or six months. So thereis 12 times?
13 some FoodProtech dataleft in our analysis, and | 13 A Yes
14  forgot to mention that. I'm sorry, but it'savery 14 Q Withthe FoodProtech rejected data?
15  small amount. 09:12AM 15 A No, | didn't say that. | said overal we've 09:14AM
16 Q Even after the problem with FoodProtech was 16  runit that many times.
17  identified and their bacteria data wasrejected by 17 Q Wadll, sir, you just pulled out the FoodProtech
18 Dr.Harwood, you continued to use theresults of 18 dataabout two weeks ago; yes?
19  samplesrun by FoodProtech in your PCA analysis; 19 A Yes and we've done substantial runs since
20 correct? 09:12AM 20 that timeto verify that everything was still valid. 09:14AM
21 A No,that'snot correct. She did not reject 21 Q Haveyou run it hundreds of timessince then?
22  dlthedata. Infact, at her suggestion they 22 A No, | didn't testify to that, sir.
23 actually changed one of their procedures. After 23 Q Andeverytimethat you ran that PCA analysis
24 that time there was some good data, and there was 24 with theregected FoodProtech datain it, you saw
25  only two or three of the actual analyses out of the 09:12AM 25  thechemical signaturefor poultry, didn't you? 09:15AM
987 989
1 seventhey were performing that she actually 1 A Yes|did
2  rejected. 2 Q Sir,oneof theother factorslisted as
3 Q You'recontinuingto use FoodProtech datain 3 problematic by the authors of thistreatiseisthe
4 your PCA analysis? 4  presenceof data at concentrationsat or below
5 A Justthevalid dataisall wereusing. 09:13AM 5 method detection limits; do you seethat? 09:15AM
6 Q Whendid Dr. Olsen determinethat the bacteria 6 A Yessi.
7 dataproduced by FoodProtech wasinvalid? 7 Q You had difficulty in this case, did you not,
8 A | did not determine that. 8 dir, with samplesthat reported consistently some of
9 Q I'msorry. When did Dr. Harwood determine 9 theconstituentsused in your PCA analysisat or
10 that? 09:13AM 10  below thedetection limits? 09:15AM
11 A | can'tremember that. We got her involved 11 A | don't know what you mean by the word
12 early, but | think it's consistent with what | said. 12 difficulty. That'san expected result. There were
13 It wasltill the first year we were sampling, and | 13 resultswith --
14  actudly started to use EML so we had some 14 Q Alot of thedata you wereworking with in
15 comparison. So it was probably in late 2005, 09:13AM |15 your analysisincluded samplesthat had reported 09:16AM
16  sometimein that time frame, autumn 2005. 16  valuesbelow the detection limitsfor thethings
17 Q You said you testified that you dropped the 17 included in your poultry signature; correct?
18 FoodProtech data from the PCA analysisthat had been 18 A No. Weeliminated most of those parameters
19 rejected by Dr. Harwood; correct? 19 that had mostly non-detects. So you can't run a PCA
20 A Yes, datafor the most recent runs. 09:13AM 20 if you have al non-detects. The program won't run 09:16AM
21 Q Howmany PCA runsin support of your chemical 21  at al because there's no variance in the data. So
22  signatureanalysisdid you perform with therejected 22 weéeliminated all those.
23  FoodProtech data still in there? 23  Q You€diminated what you ran through the PCA
24 A Therewereasubstantial number until | 24 but they'retill present in your environmental
25 discovered that some of that rejected data was till 09:14AM |25 data; correct? 09:16AM
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1 Q What should thischart look likeif there'sa 1 A Yes
2 drongsignaturein the data? 2 Q Sir,theonly bacteriain your signaturefor
3 A Youhavedistinct groups of samples, and 3 poultry litter isE. coli, fecal coliforms,
4  that's exactly what the results did when | looked at 4 Enterococcusand total coliforms; correct?
5 them from this particular -- 09:21AM 5 A That'scorrect. 09:24AM
6 Q Youbdieve Dr. Olsen, if | understand your 6 Q Youknow,doyou not, sir, that all four types
7 testimony, if | takeyour factor scoresand | plot 7 of those bacteria arefound in cattle manure?
8 themin thisformat, I'm going to find distinct 8 A Idon'tknow that for sure, but | suppose they
9 groups? 9 are yes.
10 A Yes, g, definitely. 09:22AM 10 Q Youknow, doyou nat, sir, that all four of 09:24AM
11 Q@ Okay. Sir,you may or may not have seen it, 11 thosetype of bacteria arefound in human waste
12 but there have been some slides presented in this 12 deposited in septic tanks?
13 casediscussing the diseases of Campylobacteriosis 13 A Probably so.
14  and Salmonellosis. Areyou familiar with those 14 Q Youknow, doyou not, sir, that all four of
15 diseasesgenerally? 09:22AM 15  thosebacteriaareincluded in the feces of wildlife 09:24AM
16 A Justgenerally. 16 that livein thelllinois River watershed?
17 Q Youunderstand that'sone of the health risks 17 A Idonotknow that for sure.
18 that the Stateisclaiming may be present from water 18 Q Youdon't know that?
19 that receivesinfluence from poultry litter? 19 A No. I'mnot abacteria expert.
20 A | donot know that for sure. 09:22AM |20 Q Dr. Olsen, doesyour signature allow you to 09:24AM
21 Q Sir,doesyour poultry signatureinclude 21 identify -- strikethat. Let meput it thisway.
22  Campylobacter? 22  Dr. Olsen, your signature does not allow you to
23 A No, it doesnot. 23 identify any farm contracting with Tyson Foods,
24  Q Doesyour poultry signatureinclude 24 George'sor any other defendant represented in this
25 Salmonella? 09:22AM 25  courtroom asa source of any area of water 09:24AM
995 997
1 A No, it doesnot. 1 contamination in thelllinois River, doesit?
2 Q Sotounderstand the analysisthat you've 2 A Youmeandoesit allow meto identify a
3 done, sir, your signaturefor water supposedly 3 specific farm?
4 contaminated by poultry litter would not include 4 Q A specificfarm under contract with one of the
5 either of those two elements? 09:23AM 5 defendants. 09:25AM
6 A  That'scorrect. 6 A No, I'venot been asked to do that.
7 Q Sounder your signature, finding Campylobacter 7 Q Doesit allow you to identify a specific
8 or Salmonellain the waters of the lllinois River 8 defendant?
9  watershed isnot suggestive of contamination of 9 A No, I'venot been asked to do that.
10 poultry litter, isit? 09:23AM 10 Q Goingto Demonstrative Exhibit 461, State's 09:25AM
11 A | don't think that you could make that 11 Demonstrative Exhibit 461. Dr. Olsen, you prepared
12 conclusion. 12 thismap; correct?
13 Q It'snotinyour signature; correct? 13 A  That'scorrect.
14 A It'snotinthesignature. 14 Q Andl didn't quitefollow thisso | want to
15 Q Your signatureissupposed totell uswhat 09:23AM |15 discussit with you. Inyour direct examination 09:26AM
16  water contaminated by poultry litter would look 16 therewassome attention drawn to the green dots
17  like; correct? 17  outside of thelllinois River water shed; do you
18 A  Wadll, what we would want to do is compare our 18 recall that?
19  poultry signature to where those Salmonellawere 19 A Yesgdir.
20 found and seeif the poultry signature was in that 09:23AM 20 Q AndI think you described those as control 09:26AM
21 sample, like we did with the exceedances of 21  areas; isthat right?
22 bacteria 22 A There'sthree green dots. There's oneright
23  Q Let'sgoback to Demonstrative Exhibit 455, 23 abovethe basin that's Spring Creek, and there's two
24 State'sdemonstrative exhibit. It showsyour list 24 below the basin, far below the basin, not that far,
25  of parameters? 09:23AM 25  kind of on the county line there that are Little Lee 09:26AM
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1 innovation grants, modest grants of $20,000 a year 1 A Yes, | have both articlesin preparation
2  tofaculty and graduate students who submit 2  before asubmission to peer review journals by
3 proposals, investigator initiated proposals that are 3 members of my staff and colleagues of mine at the
4  often difficult to obtain funding from the NIH or 4  School of Public Health aswell as articles that are
5 Nationa Institute for Environmental Health Sciences 09:17AM | 5  published in the peer reviewed literature. 09:20AM
6  or the CDC until acertain amount of data are 6 Q Haveyouin preparation for your testimony or
7  collected, and then aformal proposa goesinto the 7 inthecapacity of your work studied any papersthat
8 NIH. Inthelast eight years we've funded over 60 8 focuson the effect of the Karst terrain?
9  of these innovation grants, and they have ranged 9 A Yes Primarily in preparation for my
10  from documenting the emergence of 09:17AM 10 testimony, although concurrent and in parallel, | 09:20AM
11  antibiotic-resistant organism from the poultry and 11  have beeninvolved with the National Commission on
12 swineindustry where antibiotics are used for growth 12 Industria Food, Animal Production in an effort to
13  promotersin subtherapeutic doses to documenting the 13  try to see whether or not a combination of the
14  downstream and downwind impacts of industrialized 14  different geologic formations, rainfall patterns and
15  agriculture on the environments and on human 09:18AM |15 soforth that exist across the nation might be used 09:21AM
16  populations. We've also been engaged at the policy 16 toimprove standards for protection of groundwater
17  level, and one of my staff with acting from me and 17  and surface water.
18 involvement from me, but it was mainly her lead, 18 Q And specifically have you reviewed the Karst
19 coordinated a public health effort, that was a 19 terrain of northwest Arkansas and northeastern
20 national effort last summer to try to influence the 09:18AM 20 Oklahoma? 09:21AM
21 nutrition title of the farm bill, to try to improve 21 A Yes
22 thequdlity of the food available to the American 22 Q Areyou familiar with the guidelinesfor water
23 people and to also through that begin to address 23 quality by the State Department of Public Health and
24 some of the problems of our growing obesity 24 Department of Environmental Quality?
25  epidemic. 09:18AM 25 A Yes | have. | havereviewed the--in 09:21AM
1252 1254
1 Q Haveyou doneresearch on the effect of 1  addition to the Oklahoma ones, | aso have used
2 concentrated animal feeding oper ations specifically 2 beach closing information from the State of
3 ontheenvironment? 3 Connecticut.
4 A | havepersonally not directly conducted 4 Q Andinpreparation for your testimony, have
5  those, but members of my center have, and | have 09:19AM 5  you had the opportunity to review data submitted by 09:21AM
6 madegrantsto faculty colleagues who have. 6 the Statefrom sampleswithin thelllinois River
7 Q Haveyou testified before Congress? 7  watershed?
8 A Yes | have 8 A Yes|have
9 Q Ontheseissuesin particular? 9 Q Andhaveyou alsoin preparation for your
10 A Yes InDecember 2005 | wasinvited to 09:19AM 10 testimony reviewed defendants affidavits? 09:21AM
11  testify before the subcommittee of the House Energy 11 A Yes | havereviewed the affidavits submitted
12 and Commerce Committee on -- in an attempt to alter 12 by Drs. Clay, Banner, Andrews, Gibb, Jaffe,
13  The Clean Air Act and Clean Water Act to exempt 13 Samadpour and Dupont.
14  animal waste as a hazardous substance. 14 Q Specifically in regard to the affidavit of Dr.
15 Q Dr.Lawrence, inyour preparation for 09:19AM 15 Clay, he statesthat land applied animal manure has 09:22AM
16 testimony in this case, have you had occasion to 16  been afact since 300 BC. Haveagricultural
17  review any affidavitsthat have been tendered to the 17  practices changed any since 300 BC?
18 court by the State? 18 A Yes, itisafact that manure, bedding and
19 A Yes | have. I'vereviewed the affidavits of 19 associated animal waste has been used to fortify and
20  Dr. Teaf, Dr. Harwood, Dr. Caneday, Dr. Olsen and 09:19AM | 20  modify and improve soil since antiquity, but what 09:22AM
21  Dr. Fisher. 21  changed dramatically was the emergence after World
22 Q Andin preparation for your testimony, have 22 Warll of theindustrialization of agricultural, the
23 you had occasion to study any peer reviewed 23 concentration of animal hushbandry into what are now
24  «ientific articlesrelating to concentrated animal 24 called CAFO's or concentrated animal feeding
25 feeding operations? 09:20AM 25  operations. The utilization of high amounts of 09:23AM
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1 A That soundsright, yes. 1 Q Yes that any information be obtained in this
2 Q Youprepared an affidavit or were asked to 2 case?
3 preparean affidavit in September? 3 A I'mnotsurel understand the question. |
4 A | metforthefirst timewith Mr. Riggsin 4  have--
5  September and was asked to prepare an affidavit, 10:23AM 5 Q Mr.Riggs, | needtohaveX,Y and Z. Would 10:26AM
6 yes. 6 you go get that for me because | need that beforel
7 Q Now, when you met with Mr. Riggs, you received 7  can comeinto court and form an opinion?
8 abriefing by Dr. Harwood and Dr. Fisher; isthat 8 A No. | havetaked with Mr. Teaf for
9 correct? 9 clarification of some of the data that he has
10 A No. Dr. Teaf and Dr. Harwood. 10:24AM 10  collected. 10:26AM
11 Q Teaf, and doyou have any knowledge of any of 11 Q Thequestionis, did you direct any
12 the State's expertsdoing microbial tracking? 12 information be obtained?
13 A Canyou repeat the question? 13 A No
14 Q Yes Doyou haveany knowledge of the State 14 Q Didyouseeany raw dataor actual data?
15 or itsexpertsdoing any microbial trackingin this 10:24AM (15 A | have seen what has been shown in the 10:26AM
16 case? 16  exhibits.
17 A | haveread the affidavits, yes, of State's 17 Q Thesummariesthat the--
18  experts. 18 A  Summary data, yes.
19 Q Didyou read these since you gave your 19 Q I'masking about raw data.
20 deposition? 10:24AM 20 A No. 10:26AM
21 A ldid 21 Q Youknow what that means?
22 Q Sothisiswork you've done sinceyou gave 22 A | doknow what that means, and | have not seen
23 your deposition? 23 raw data
24 A | read the depositions of Drs. Teaf and 24 Q Didyou request you be provided with any
25 Harwood since | gave my -- since | was deposed, yes. 10:25AM | 25  specificinformation? 10:26AM
1296 1298
1 Q Now,isit correct that you have not gathered 1 A No
2 anyinformation on your own in thiscase? Thisisa 2 Q Wereyoutoldthat you had all theinformation
3 yesor noquestion. Haveyou gathered any 3 theplaintiff'slawyershad?
4  information? 4 A |ldon't--Idon'trecall whether | actually
5 MR. EDMONDSON: | object. Information is 10:25AM | 5  wastold that. | know in subsequent reading of the 10:27AM
6 awfully broad. Hejust testified he read two 6  deposition of Dr. Harwood, that | had not before my
7  depositions. 7  deposition had information about the work on
8 MR. RYAN: Let me clarify my question, Y our 8 Brevibacterium.
9 Honor. 9 Q Didyouexamineany clinical or medical
10 Q Whenl say gathered information, I'm not 10:25AM |10 recordsin thiscase? 10:27AM
11  talking about reading other people'sworks. 1'm 11 A No.
12 talking about have you done any original work in 12 Q Didyou identify the sour ce of any bacteria by
13 thiscase? 13  either consulting or microscope or anything like
14 A Havel goneout and sampled water? 14 that?
15 Q That'soneexampleof original work. There 10:25AM |15 A No. 10:27AM
16 arealot of examples. My question is, have you 16 Q Didyou gooutinthelRW in connection with
17  doneanything? 17  your retention in this case?
18 A | haveread EPA documents. | haveread 18 A No.
19 cientific papers. | have talked with colleagues. 19 Q Didyou consult the CDC surveillance system
20 | regard that as part and parcel of gathering 10:25AM 20 for bacteria caused outbreaks? 10:27AM
21 information, but | have not done field work directly 21 A |regularly receivethe bacterial surveillance
22 associated with -- 22 reports known as MMWR by E-mail once aweek. I'm
23 Q Didyou direct any information be obtained in 23 oneof the subscribers as most public health people
24 thiscase? 24 are, but I've not gone beyond that to contact the
25 A Didl direct that any -- 10:26AM 25 CDC. 10:28AM
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1 Q |didn't ask about contacting. | said have 1 doallarson thiscase?
2 you consulted the CDC surveillance system to seeif 2 A No
3 there'san outbreak herein the IRW? 3 Q Didyou know they have done countless studies
4 A No 4  for Salmonella; did you know that?
5 Q Doyou have any knowledge of any cluster of 10:28AM 5 A |didnot know that. 10:29AM
6 Salmonella or Campylobacter casesin the IRW now or 6 Q Now, how many -- you talked about these edge
7  atanytimein thepast? 7  of field samplesfor Salmonella. There'sno EPA
8 A No 8 standard on edge of fields, isthere?
9 Q Didyou consult the State of Oklahoma's annual 9 A No,thereisnot.
10 epidemiology report? 10:28AM 10 Q But, nonetheless, you talked about how it 10:30AM
117 A No. 11 exceeded EPA standards; right?
12 Q Now, you did look up, you said, the standards 12 A Thelevelswere greatly higher than what we've
13 for EPA standardsfor primary body contact? 13 beentalking about as EPA standards for water, yes.
14 A Yes 14 Q Youcan't very well exceed something that
15 Q Youread thedeposition of Dr. Crutcher, 10:28AM 15 doesn't exist. | mean, there€'sno standard to 10:30AM
16 didn't you? 16  exceed for puddlesand whatnot on the field?
17 A Yes. 17 A Uh-huh.
18 Q Haveyou talkedtoDr. Crutcher sinceyou gave 18 Q Right?
19  your deposition? 19 A That'scorrect.
20 A | methimforthefirsttimein 20 years 10:28AM 20 Q Doyouknow how many timesthe State tested 10:30AM
21 yesterday. 21  thegroundwater for Salmonella?
22 Q Now, you gave sometestimony about how 22 A Wall, | do have someinformation about -- |
23 Salmonella can occur from chickens. Do you recall 23 don't know whether you are including work done by
24 that testimony? 24 expert witnesses on behalf of the State.
25 A Yes 10:28AM 25 Q Yes | am. I'masking you about the 10:30AM
1300 1302
1 Q Whatisthefrequency of Salmonellain the 1 plaintiff's case and do you know how many timesthe
2 United States? 2  Statetested the groundwater for Salmonella?
3 A Oh, I don'trecal aprecise number. It'sa 3 A Wadll, I know there were 62 wells sampled
4  dignificant -- it's part of the 70 to 80 million 4 within the Illinois River watershed. One of those
5 casesreported by the CDC. 10:29AM 5 wellswas positive for Salmonella. 10:31AM
6 Q | appreciatethat, but I'm asking about what 6 Q Really? Which well wasthat?
7 thefrequency of Salmonellais. 7 A Idon'tknow.
8 A I can'tgiveyou aprecise number. 8 Q Didyou not testify in your deposition that
9 Q It'srelated in many species, correct, not 9 therewasno Salmonella whatsoever found anywherein
10 just poultry? 10:29AM 10 thelRW? 10:31AM
11 A That'scorrect. 11 A Thisisinformation -- updated information
12 Q Beef cattle dairy cattle? 12  sincethetime of my deposition in one of the
13 A Yes 13  conversations| had with Dr. Teaf.
14 Q Swine? 14 Q Haveyou seen any data on thisone well?
15 A Yes. 10:29AM 15 A No, but I'm mainly interested in the bacteria 10:31AM
16 Q Wildlife? 16 indicators because those are the ones that have an
17 A Yes 17  EPA standard. Asyou pointed out, there are no
18 Q Now, you gave sometestimony about what -- we 18 standardsfor Salmonellain surface waters, same way
19 just can't test for Salmonella, it'sjust too hard 19 asno standards for edge of field.
20 or something tothat effect; correct? 10:29AM 20 Q | didn't point that out, but arethere? 10:31AM
21 A Dependson the source. It'snot difficult to 21 A No.
22 test for Salmonellawhen you have a patient with 22 Q Okay. Now, thewhole purpose of these
23 bloody diarrheain the hospital and you take a stool 23  bacteriaindicatorsisto find pathogens; right; |
24 sample. 24  mean, that'swhy we have them?
25 Q Didyou know the State spent ten million 10:29AM |25 A Yes 10:32AM
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1 thelineof questioning, if | went out and looked at 1  conclusions based upon areasonable hypothesis;
2 the same number of cattle that you looked at asto 2 right?
3 whether they had trichinosis, what would it tell me 3 MR. JORGENSEN: Perhaps.
4 about dl cattle in Oklahoma, and she said nothing. 4 THE COURT: That one tests?
5 There'sjust no way to know based on the testing 01:40PM 5 MR. JORGENSEN: But when you have Dr. Myoda 01:42PM
6 that's been done whether this bacteriais carried by 6  onthestand, perhaps well develop that alittle
7  cattle, and the point as to geese and ducks was 7 further, but given the history of -- particularly
8 redly just every bird species that she tested 8 likein Dr. Harwood's area of one test after another
9 carried this supposedly poultry signature. We 9 failing theideathat you say in advance, your test
10 haven't tested the other thousand bird species, but 01:40PM 10 that uniquely fitsyour case. | want to bring out a 01:42PM
11  wherethis so-called poultry bacteriawas found in 11  point that Mr. Jones pointed out to mein each one
12 the environment, we're talking about minute amounts, 12 of these. | hope it induces some skepticism with
13  talking about tiny, tiny, tiny amounts, and so the 13 thecourt that the signatures are precisely the
14  point, yes, there are way more chickens than ducks, 14 speciesthat the plaintiffs need to win in this case
15  way more turkeys than geese, but if you don't know 01:40PM | 15  and no other species. | mean, of the thousand or 01:43PM
16  whether acow carried it, adeer carried it, | could 16  more speciesthat live in this watershed, what are
17  go through the hundred animals, if you don't know 17  the odds that you would develop asignature that is
18 andyou find it in aminute amount, it's very high 18 uniqueto, in two instances, just exactly the two,
19  burden of proving to the court it came -- it 19  turkeysand chickens, not everything else? It seems
20 substitutesfor traditional fate and transport. 01:41PM 20 astronomical and hard to believe. 01:43PM
21 That'senough | think on animals, Y our Honor. 21 THE COURT: IsMr. Page the respondent?
22 I'll end, perhaps, Y our Honor, by saying, we 22 MR. EDMONDSON: Mr. Page will respond to
23 showed the memo severa times where these 23  the State.
24 conclusions -- really remarkabl e conclusions that 24 THE COURT: | figured he was the scientific
25  both of them reached, conclusions no other scientist 01:41PM |25  expert. 01:43PM
1368 1370
1 hasever been able to reach where those conclusions 1 MR. PAGE: | don't know if that'safair
2 were stated before their work began in 2005. And | 2 assumption, Y our Honor, but | will respond.
3 haveanumber of cases herethat say -- 3 THE COURT: More sothan | am.
4 THE COURT: Probably won't concede, but it 4 MR. PAGE: One of thefirst things | need
5 isnot an unreasonable working hypothesis; correct? 01:41PM | 5 tocorrect isthis statement by the defendants that 01:43PM
6 MR. JORGENSEN: | think itis, Y our Honor. 6 wedid not employ atraditional fate and transport
7 THE COURT: Understanding that scienceis 7 andysis. | think you'll recall that Dr. Olsen put
8 designed to test multiple working hypotheses; right? 8 into-- aplacard up in front of you, which | was
9 MR. JORGENSEN: | might be willing to 9  examining, talking about the pathway sampling
10  accept that, Your Honor, and | think you should be 01:41PM |10  approach. 01:44PM
11 willing to accept if what you had there was we might 11 THE COURT: Right.
12 try this, we might try this, we might try this. If 12 MR. PAGE: Well, that isjust the
13  youlook at the memo, it said we're going to do two 13  explanation of exactly what Dr. Engel told you about
14  things. Dr. Olsenisgoing to develop a PCR, and 14  theamount of waste that's being released into the
15 that PCR isgoing to show aunique poultry 01:42PM 15  environment. 01:44PM
16 signature. Never been done by anybody. Dr. Harwood 16 THE COURT: Otherwise, you wouldn't have
17  isgoing to determine through her PCR system that 17  focused on edge of field?
18 thereisaunique poultry bacteria. Now, either one 18 MR. PAGE: Exactly. Welooked at all of
19 of thosg, if true, would be a ground breaking 19 thedifferent environmental componentsto seeif the
20  break-through. They're the only two propositions 01:42PM |20 chemicalsthat are associated with poultry waste are 01:44PM
21 put forward in the memo, and six million dollars 21  foundin &l of those downgradient locations, and
22 later those are the exact two propositions that were 22 they werefound. They were found in al those
23 offeredtothecourt. | suggest it should offer 23 locations. So the traditional fate and transport
24 some skepticism. 24 analysiswas performed as part of the weight of
25 THE COURT: WEéll, but often science reaches 01:42PM |25 evidence that several of the witnesses talked about. 01:44PM
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1 Dr. Teaf and Dr. Olsen, that allowed them to come to 1  source tracking and the same method that Dr. Harwood
2 theconclusion that poultry waste is being released. 2 did. It hasbeen in peer reviewed literature. It's
3 It contains bacteria, and it'sin the recreational 3 been published for swine, cattle, deer and other
4  waters and groundwaters of the IRW. Sothat is 4 speciesof birds. It'sthe same exact methodology.
5 something | think we need to clear up right away, 01:44PM | 5 Weemployed that methodology herein the IRW to see 01:47PM
6  Your Honor. Otherwise, Dr. Fisher's testimony about 6 if we could identify a specific genetic piece of
7 theKarst and where waters go and thingsthat arein 7  genefrom aspecific type of bird and seeif it's
8 thewater would make no sense and has no specific 8  unique, and we can find it in the environment. So
9 relationship to the other signatures. So | wanted 9 itwasused herefor thefirst timein the IRW.
10 toclear that up, Your Honor. 01:45PM 10  There has not been apoultry one. If there had been 01:48PM
11 The other thing, as | prefaced my Daubert 11  one, we would have employed that, and so that
12 responseto Mr. Jorgensen, is that they're saying 12 methodology now is capable of review by the
13  that no other scientist has developed the poultry 13  defendants. They have our samples of our -- that we
14  PCA or the poultry biomarker, but they're not saying 14  rantheanalysison. They cantestit, and |
15 --and| think thisiscritical to Daubert. They're 01:45PM 15 believe, Your Honor, it's very generally accepted 01:48PM
16  not saying that these very same techniques have been 16  based upon these authorities | mentioned to you. So
17  applied in an environmental context with other 17  they can test the methodology, and they have the
18  sources, and | think that's very, very important, 18  samples, and this methodology has been employed by
19  Your Honor. 19 the EPA, the USGS and alot of other scholars who
20 THE COURT: | agree. | understand. 01:45PM 20 haveused it specifically in environmental context. 01:48PM
21 MR. PAGE: That, | believe, would satisfy 21 | think the testimony, Y our Honor, just to remind
22 Daubert, and let me explain that just briefly. 22 you, was also that same PCR genetic typing is the
23  First of al, with Dr. Harwood's microbial source 23  samething that's used in criminal forensics. It's
24 tracking, | think it's important that the court 24 likefinding the DNA at the crime scene, and also
25  recognize, at least our recognition, that Dr. 01:46PM 25  with hospital analysis for determining the sickness 01:49PM
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1 Harwood isaleading expert in the field of 1 of apatient, and those two specific applications
2 microbia sourcetracking. It'sthe MST acronym 2 have been approved by courts, and welll give you
3 that'sused. It'stheareain which PCR, the work 3 thosecitations.
4  shedid laboratory independent method PCR, is one of 4 THE COURT: And I'm aware of that.
5  several methods that are microbia source tracking. 01:46PM 5  Obviously that theorem has been tested numerous 01:49PM
6 Now, shetestified to you, Y our Honor, she was 6 timeswith regard to crime scene identification.
7 just recently employed by EPA to employ that method 7  Thequestionsin my mind are, you know, doesn't it
8 inthe Gulf of Mexico, the very same method. Y our 8 need to betested, that that strand of DNA is tested
9  Honor, one of defendants own exhibits, it's 9  againgt other animals, organisms?
10 Defendant's Exhibit 271, is an EPA guidance 01:46PM 10 MR. PAGE: Yes, and it wasdonein this 01:49PM
11  document. It's called microbial source tracking 11  case. They took samples of human sewage, cattle,
12 guide document. Dr. Harwood is one of the authors. 12 duck and geese. Now, of the only two samples where
13  She'son preface Page 4, and if the court would like 13  there was some cloning, where they found the same
14 toturnto Section 59, Section 0.3.2, it talks 14  genetic sequence was one sample of duck, 1 of 20,
15  specifically about the methodology. 01:47PM 15 onesampleof geese, 1in 20. Soif therewasa 01:50PM
16 THE COURT: That'sfine. | recall the 16 potentia error, it may be 5 percent, but that's
17 document. 17  ill avery good error rate for this type of
18 MR. PAGE: This particular document 18 analysisfor identification.
19  specifically discusses the methodology used by Dr. 19 So | would say, Y our Honor, this method can be
20 Harwood as a method that is commonly used published 01:47PM | 20 tested. Itwas. It wasvalidated, as Dr. Harwood 01:50PM
21 by EPA, USGS dso, as amethod for source tracking. 21  pointed out, and that it's generally accepted in the
22 Now, we're going to be filing a brief with you, Y our 22 scientific community. In fact, acknowledged by EPA
23 Honor, that lays out some of the specific legal 23 asamethod, avalid method of determining the
24 points, but also we wanted to give you the peer 24 source of contamination.
25  reviewed literature that talks about microbial 01:47PM 25 THE COURT: Thank you for educating me. | 01:50PM
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